





Raising Rural Productivity 
through aquaculture
	 SEAFDEC Aquacul ture Department 
The	SEAFDEC	Aquaculture	Department	(AQD)	implemented	several	 programs	 aimed	 at	 generating	 and	 transferring	
technologies	 for	 responsible	 and	 sustainable	 aquaculture	 in	 the	
ASEAN-SEAFDEC	Member	Countries.	The	programs	included	
research,	 technology	 verification	 and	 demonstration,	 training,	
and	 information	 dissemination.	 AQD	 convened	 five	 regional	
consultations	 in	 005	 as	 part	 of	 the	 implementation	 of	 the	
SEAFDEC	regional	programs.
	 The	 many	 beneficiaries	 of	 AQD’s	 programs	 recognize	 its	
efforts	 at	 providing	 technologies	 and	 information	 products	 and	
services.	 In	 particular,	 the	 technology	 demonstrations	 done	 in	
government	hatcheries	and	farms	through	the	Integrated	Regional	
Aquaculture	 Program	 and	 the	 Mangrove-Friendly	 Aquaculture	
Program	have	been	highly	appreciated	by	the	Member	Countries.
	 Several	 AQD	 projects	 were	 done	 in	 collaboration	 with	
government	 agencies,	 universities,	 local	 governments,	 non-
government	organizations,	 and	 the	private	 sector.	Collaborative	






hosted	 the	Workshop	 on	 Education	 and	 Training	 for	 the	Asia-






	 AQD	 enhanced	 SEAFDEC	 visibility	 and	 communication	
in	 a	 variety	 of	 ways.	 AQD	 scientists	 participated	 in	 several	
international	 scientific	 conferences,	 symposiums,	 and	 experts’	




The	 Library,	 website,	 Bookstore,	 and	 FishWorld	 continued	 to	
serve	readers,	students,	information	seekers,	and	visitors.
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SEAFDEC/AQD responds to Southeast Asia
	 SEAFDEC Aquacul ture Department 
AQD in the context of SEAFDEC
Programs of the Southeast asian Fisheries development Center in 2005
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Tiger grouper Epinephelus fuscoguttatus
Donkey-ear abalone Haliotis asinina
6	 SEAFDEC Aquacul ture Department 
    Abalone Production
2005 75 Refinement of seed production techniques for abalone Haliotis asinina SM Buen-Ursua 1,196,881    1,362,253
2005 50 Propagation and use of diatoms Amphora and Navicula for feeding abalone larvae MR de la Peña 118,000    85,836
2005 15 Nursery of the abalone in land-based flow-through tanks and in open-water fixed bottom cages SM Buen-Ursua 153,479
2005 15 Participatory grow-out of abalone Haliotis asinina in cages at Manlot Island, Carles, Iloilo SM Buen-Ursua 212,279 184,400 Rotary Club 63,949
    Mud Crab Production
2002 100 Culture and management of Scylla Species: Seed production ET Quinitio   381,421 EC-CMMS 493,545
2002 100 Culture and management of Scylla Species: Nursery FDP Estepa   161,376 EC-CMMS 222,690
2003 100 Culture and management of Scylla Species: Geography and hydrography of Aklan mangroves MJHL Lebata   - EC-CMMS -
2002 100 Culture and management of Scylla Species: Fisheries of Scylla species in Western Visayas JH Primavera   1,096,943 EC-CMMS 707,388
2002 100 Culture and management of Scylla Species: Refinement of mangrove-mud crab pen systems JH Primavera   308,737 EC-CMMS 420,261
2005 30 Refinement of broodstock management and seed production techniques for mud crab ET Quinitio 1,151,097    1,209,210
2005 20 Cost-effective techniques for culture, harvest, and preservation of green microalgae for crab  MR de la Peña 218,000    117,886 
  and fish seed production
    Shrimp Domestication
2005 5 Improvement of maturation of pond-reared Penaeus monodon broodstock ET Quinitio 250,000    29,779
2005 5 Refinement of broodstock management and larval rearing of P. indicus and P. merguiensis FDP Estepa 218,900    129,059
    Marine Fish Seed Production
2005 10 Refinement of techniques, pilot scale operation, and feasibility of marine fish seed production DR Chavez 3,255,148    3,325,379
2004 50 Insulin-like growth factor II (IGF-II) as molecular markers for egg quality in fish and mud crab J Bangcaya 483,008 402,989 ACIAR 857,470
2003 70 Pathogenesis and control of subclinical viral nervous necrosis in broodstock of grouper I Kiryu   293,570 JIRCAS 283,658
2004 90 Reproductive and larval performance of rabbitfish Siganus guttatus H Ogata/DR Chavez   1,253,534 JIRCAS 1,203,303
    Freshwater Aquaculture for Livelihood
2005 5 Growth and survival of Asian catfish fry reared in net cages with and without supplemental  AD Evangelista 176,000    30,000 
  feeding in Laguna de Bay
2005 new Production of milkfish Chanos chanos fingerlings in modular lake-based in Laguna de Bay MLC Aralar 274,472    2,646
    Technology Refinement and Dissemination
2004 100 Poverty alleviation through aquaculture: increasing food and income through fish farming NM Franco 350,000 243,954 AusAID 387,042
2004 50 Aquaculture Consultancy Project in Ngatpang State in Palau JEA Basco  1,673,642 Palau 1,645,635
2004  100 Grow-out of Penaeus monodon by the SEAFDEC/AQD environment-friendly method CMV Ganancial  778,721 Hautea 449,736
2005 100 Grow-out of Penaeus indicus by the SEAFDEC/AQD environment-friendly method CMV Ganancial 1,651,979    482,212
2005 90 Seed production of shrimps CMV Ganancial 129,401    323
2005 90 Seed production of SEAFDEC/AQD saline-tolerant tilapia Oreochromis spp. CMV Ganancial 109,401    13,253
2005 90 Grow-out of milkfish and tilapia in brackishwater ponds CMV Ganancial 233,851    22,037
2005 10 Modified-extensive shrimp farming with nursery pond component CMV Ganancial 352,118    138,691
2005 30 Grow-out of humpback grouper Cromileptes altivelis in floating net cages NRS Jamon 827,025    118,519
2005 30 Grow-out of humpback grouper Cromileptes altivelis in ponds NRS Jamon 799,597    191,307
2005 25 Grow-out of grouper Epinephelus spp. in floating net cages NRS Jamon 684,302    149,889
2005 90 Grow-out of grouper Epinephelus spp. in brackishwater ponds NRS Jamon 490,806    73,012
2005 90 Grow-out of mud crab Scylla serrata in mangrove pens NM Franco 419,246    177,419
2005 90 Grow-out of mud crab Scylla serrata in brackishwater ponds NM Franco 100,220    90,721
2005 75 Commercialization of grow-out of mud crab Scylla serrata in ponds NM Franco 672,793  Private Sector 25,671
2005 0 Commercialization of grow-out of mud crab Scylla serrata in mangrove pens NM Franco 127,646  Private Sector 500
2005 0 Verification of grow-out technology for soft-shelled crab production in floating cages NM Franco 211,699    35,076
Start %           Projects Leaders  Approved budgets (PhP)  Expenses
   done   AQD    External agencies (PhP)
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EC-CMMS European Commission—Culture and management of the mud crabs Scylla spp., ACIAR Australian Center for International Agricultural Research, AusAID Australian Agency 
for International Development, UPV University of the Philippines Visayas, FRA Fisheries Research Agency, JIRCAS Japan International Research Center for Agricultural Sciences, 
GOJ-TF Government of Japan Trust Fund, ASEAN Association of Southeast Asian Nations
    Collaboration with Philippine Agencies: Aquaculture Biotechnology        
2004 42 Evaluation of nutritional and microbial derivatives as immunostimulants in grouper EC Amar 100,000  UPV 1,644
2005 20 Polyunsaturated fatty acids as useful compounds in aquaculture and human nutrition JM Oclarit 346,019  MSU 345,694
2005 20 Strain improvement of farmed carrageenan-producing marine macroalgae RC Salvador 146,600  NFRDI 207,325
2005 75 Phytic acid levels in non-conventional feedstuff in various processed forms RGG Ledesma  242,597 NFRDI 3,675
2005 75 Growth performance of GET-EXCEL tilapia fed diets with azomite as mineral mix RGG Ledesma  612,170 NFRDI 23,058
    SEAFDEC-BFAR-WorldFish Collaboration          
 2004  100 Dissemination and adoption of milkfish aquaculture technology in the Philippines WG Yap   733,449 World Fish 716,391
    SEAFDEC-FRA Collaboration        
2004 10 Characteristics of koi herpesvirus isolates from Asia GL Po   730,893 FRA, Japan 561,956
    Mangrove-Friendly Shrimp Farming          
2004 100 Beneficial mangrove-friendly shrimp aquaculture practices: assessment of investment,  S Ekmaharaj  250,000 GOJ-TF 250,000 
  income, and environmental benefits (Thailand experience)
2004 100 Economic valuation of environment-friendly shrimp farming in mangrove areas  G Samonte-Tan  250,000 GOJ-TF 199,488 
  (Philippine experience)
2004   100 Mangrove friendly shrimp culture in Malaysia DD Baliao   GOJ-TF 
2004   100 Mangrove friendly shrimp culture in Myanmar DD Baliao  150,000 GOJ-TF  113,506
  Stock Enhancement for Threatened Species of International Concern
2005 10 Population dynamics, breeding, and seed production of sea horses RJ Maliao 174,961    173,625
2005 10 Abalone fishery in Western Visayas and refinement of seeding strategies for  RJ Maliao 88,500    60,403 
  stock enhancement
2005 new Behavioral conditioning of the abalone Haliotis asinina for stock enhancement SM Buen-Ursua  193,694 GOJ-TF -
    Regional Fish Diseases Program: Development of Fish Disease Surveillance System          
2004 30 Surveillance of emerging fish viral pathogens in Southeast Asian countries GL Po   945,450 GOJ-TF 739,552
2004 20 Monitoring and surveillance of transboundary pathogens in farmed shrimps and prawns CL Pitogo   703,300 GOJ-TF 525,708
2004 20 Optimization and standardization of PCR protocols of important viral diseases of  LD de la Peña   270,500 GOJ-TF 405,862 
  farmed and wild shrimps in the Philippines
2004 25 Viral nervous necrosis in wild and farmed fish in the Philippines LD de la Peña   297,550 GOJ-TF 181,681
2004 40 Immunostimulation strategies against white spot syndrome virus EC Amar   216,400 GOJ-TF 268,501
2004 65 Control of luminous bacterial disease of tiger shrimp with fish and other aquaculture species EA Tendencia   216,420 GOJ-TF 291,103
2005 new Regional survey of pesticide residues in fish and fish products and their environment EA Tendencia   79,500 GOJ-TF -
2005 new Study on the withdrawal period of antibiotics used in aquaculture shrimps and fish EA Tendencia   26,500 GOJ-TF -
2005 new Survey of chloramphenicol and nitrofuran in Southeast Asian fish and fish products EA Tendencia   79,500 GOJ-TF -
    ASEAN-SEAFDEC Integrated Regional Aquaculture Program          
2004 80 Morphometric characterization of Macrobrachium rosenbergii and related species  MR Eguia/    240,026 ASEAN 84,857 
  in the Philippines MLC Aralar
2003 80 Selective breeding for genetic improvement of Macrobrachium rosenbergii in Thailand P Sodsuk  250,000 ASEAN 250,000
2003 100 Evaluation of growth rate of GI Macro II strain in different locations in Indonesia E Nugroho  250,000 ASEAN 250,000
Start %           Projects Leaders  Approved budgets (PhP)  Expenses
   done   AQD    External agencies (PhP)
	 SEAFDEC Aquacul ture Department 
Abalone Production
Abalone	 is	 a	high-value	 commodity	with	good	 local	market	and	high	export	potential.	It	can	be	sold	live	at	an	ex-farm	
price	of	P00/kg.	Blanched	and	blast	frozen,	it	can	be	exported	at	
US$1/kg.	Major	markets	for	abalone	include	Hongkong,	China,	
and	Korea.	In	 tropical	southeast	Asia,	 the	abalone	of	 interest	 to	
aquaculture	 is	 the	donkey-ear	Haliotis asinina.	Abalone	 can	be	
grown	in	floating	cages	suspended	from	buoys	or	rafts,	or	in	pens	
set	at	the	bottom	of	shallow	bays	and	coves	with	clean	sea	water.













Refinement of seed production technology for abalone
A	 total	 of	 19,567	 early	 juveniles	 (<1	cm	 in	 shell	 length)	were	
produced	in	005.	The	marked	increase	was	due	to	a	steady	supply	
of	abalone	broodstocks;	more	settlement	plates	and	 tanks	made	
available	 to	 the	 larvae;	 feeding	 the	 larvae	 high	densities	 of	 the	
benthic	diatoms	Amphora	and	Navicula	during	the	first	5-10	days	
of	 rearing;	 continuous	 feeding	 with	 mixed	 diatoms	 until	 early	
juveniles	 reached	 0.5	cm;	 and	 feeding	 with	 sufficient	 seaweed	









Concepcion 2005 Wild 63 157 220
Igang (old) 2005 Hatchery-bred F1-F2 10 32 42
Igang (new) 2005 Hatchery-bred F1 33 188 221
Panagatan Cays, Hatchery-bred Fx 48 89 137 
Concepcion, 1990s
Total   154 466 620
Broodstock source Generation Males Females Total







different	 from	 the	 other	 treatments.	 Higher	 settlement	 was	
recorded	on	plates	with	crustose	coralline	algae	than	without.	A	
total	of	,10	juveniles	were	harvested	from	run	1	after	90	days.	
In	 the	 second	 run,	 larvae	 fed	 mixed	 diatoms	 had	 the	 highest	
settlement	(.5%	on	day	10,	.%	on	day	0)	on	plates	without	
crustose	 coralline	 algae	 but	 not	 significantly	 different	 from	 the	
other	 treatments.	 Survival	 of	 juveniles	 was	 also	 highest	 on	 a	
diet	of	mixed	diatoms	(given	at	high	density	and	frequency)	and	
19,71	were	harvested	from	run		after	90	days.
Settlement plates for abalone larvae
Abalone broodstocks,  
AQD hatchery in 2005
Abalone broodstock
Production of  
juvenile abalone,  
AQD hatchery
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Juvenile abalone packed  
in oxygenated bags  
were given to MaBaKAs  
cooperators by Speaker  
Jose De Venecia, Jr. and  
Iloilo First District 
Congresswoman  





On-farm research on abalone
AQD	 forged	 ties	 with	 private	 cooperators	 to	 study	 the	
economics	of	abalone	growout	in	actual	farm	situations.	The	
cooperators	involved	are	MaBaKAs	of	Manlot	Island,	Carles,	
Iloilo	 and	 the	 Cruz	 Aquafarm	 in	 Tando,	 Nueva	 Valencia,	
Guimaras.	 MaBaKAs	 is	 the	 Manlot	 Bantay	 Katunggan	
Association,	 which	 consists	 of	 fisher	 families	 in	 Manlot	
Island.	The	group’s	abalone	farm	is	being	assisted	financially	
by	the	Rotary	Club	of	Lapaz,	Iloilo	City.	Aside	from	providing	
the	 abalone	 seedstock,	AQD	 also	 trained	 in	 June	 005	 the	
members	 of	MaBaKAs	 and	 the	 workers	 of	 Cruz	Aquafarm	
in	 abalone	 farm	management	 and	monitoring.	A	 ceremonial	
turnover	of	abalone	seedstock	from	AQD	to	the	private	sector	
took	place	on	15	July	at	AQD	Tigbauan.
Grow-out of abalone in fixed bottom cages
Some	5,000	juvenile	abalones	(	g,	.6	cm)	were	transported	
to	Manlot	Island,	Carles,	Iloilo,	on		Aug	005	and	stocked	
in	fixed	bottom	cages	with	 the	 seaweed	Gracilaria	 as	 food.	
After	four	months,	the	abalones	grew	to	15	g	and	.7	cm.	They	
probably	 also	 grazed	 on	 the	 microalgae	 growing	 on	 rocks	
placed	inside	the	cages	as	shelters.	Some	problems	were	noted.	
Some	MaBaKas	members	 showed	poor	 attitude	and	 lack	of	
skills.	Strong	waves	due	to	the	northeast	monsoon	deformed	
the	 cage	 frames,	 tore	 the	 nets,	 and	 rolled	 the	 rocks	 inside.	
Some	abalones	escaped,	were	crushed	to	death,	or	exposed	to	
predators	(crabs,	fishes,	gastropods,	mantis	shrimps,	octopus,	
starfish).	 It	was	essential	 to	monitor	 the	cage	daily	 to	check	
and	 repair	 the	 damage,	 get	 rid	 of	 predators,	 and	 search	 for	
missing	abalones.	Over	a	week,	51	abalones	were	recovered	
-5	meters	away	from	the	cage.
Trainees at work at the abalone hatchery, November 2005
Nursery of the abalone in land-based flow-through tanks and 
in open-water fixed bottom cages
Some	,600	early	juvenile	abalones	(average	weight	<0.1	g,	shell	
length	0.	cm)	were	 transported	 to	Manlot,	Carles,	 Iloilo	on		
Aug	005.	After	four	months,	 they	grew	to	.	g	and	.7	cm.	In	
contrast,	the	same	batch	of	early	juveniles	reared	in	flow-through	




Grow-out in floating cages at Igang Marine Station
AQD	 maintains	 7	 round	 net	 cages	 for	 abalone—	 cages	 for	
nursery	and		cages	 for	grow-out.	These	cages	are	hung	 from	
floating	rafts	and	fed	Gracilaria.





Floating cage for abalone at AQD’s Igang Marine Station
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Mud Crab Production
The	mud	crabs	Scylla serrata	and	related	species	now	support	a	fast-growing	demand	in	domestic	and	foreign	markets,	and	

















	 One	major	 accomplishment	 in	 005	was	 the	 refinement	 of	
techniques	 for	 mud	 crab	 broodstock	 and	 hatchery.	 To	 provide	
good	food	to	mud	crab	broodstock	and	juveniles,	marine	annelids	































but	 the	 bacterial	 populations	 of	 the	 zoeae	 in	 T,	 T,	 and	 T	
were	about	one-tenth	that	in	T1.	Furthermore,	the	population	of	















ponds	 delayed	 the	 hatchery	 production.	 Still,	 in	 005,	 the	 crab	
hatchery	produced	50,5	crablets	(0.5-	cm	carapace	width)	of	
king	crab	S. serrata	and	5,109	crablets	(1-1.5	cm)	of	S. olivacea.	
Many	 crablets	 were	 used	 for	 experiments	 and	 only	 the	 excess	
were	 sold.	The	 crablets	were	 sold	 at	 lower	 than	 the	 prevailing	
market	 price	 under	 an	 agreement	 that	 the	 buyers	 will	 provide	
AQD	 information	on	 the	performance	of	 the	 crabs	 in	grow-out	
and	also	later	give	AQD	broodstock	for	free.
Cost-effective culture, harvesting, and preservation of green 




and	 chemical	 (1	N	 NaOH)	 flocculation	 techniques.	 Freshwater	
microalgae	are	more	stable	in	culture	than	the	seawater	species.	
The	flocculated	algae	were	fed	to	rotifers,	but	rotifer	populations	











Scylla crablets (1 cm carapace width) produced at the AQD hatchery
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Rearing tanks for mud crab larvae at the AQD hatchery
Trainees at the Crab Hatchery, September 2005
AQD technology for mud crab farming 
in Zamboanga Sibugay
AQD	researchers	visited	a	mud	crab	pen	project	in	Alicia,	
Zamboanga	 Sibugay	 on	 1-15	 March	 005.	Alicia	 is	 a	
coastal	municipality	 along	 the	 ,500	 ha	Tantanang	Bay,	
which	is	shared	by	16	villages,	75%	of	whose	population	
depends	on	the	bay	(fish,	shells,	seaweeds)	for	livelihood.	
The	 federation	 NAGMMATABA	 (Nagkahiusang	










to	 join	 the	 training	 course	 on	 Sustainable	 Aquaculture	
and	 Coastal	 Resource	Management.	 He	 had	 the	 chance	
to	observe	SEAFDEC/AQD’s	experimental	 crab	pens	 in	
the	 mangroves	 of	 Ibajay,	 Aklan.	 His	 training	 provided	





Cristituto Batonghinog and one of the mudcrab-mangrove pens in 
Alicia, Zamboanga Sibugay, March 2005
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AQD works with the European Union
005	 was	 the	 last	 year	 of	 the	 European	 Commission	
Project	on	Culture	and	Management	of	Scylla	spp.,	a	-year	
collaboration	among	two	European	and	two	Southeast	Asian	




was	 the	 Project	 Coordinator	 and	 Jurgenne	 Primavera	 of	
SEAFDEC/AQD	was	the	Project	Leader	for	the	Philippines.	









of	 the	 natural	 environment.	 The	 Scylla	 Project	 supported	
conservation	 and	 protection	 of	 fisheries	 resources	 and	
biodiversity	 through	 development	 of	 farming	 technologies	
for	 mud	 crabs	 in	 coastal	 waters,	 and	 through	 mud	 crab	
stock	enhancement	 integrated	with	mangrove	conservation	
and	 rehabilitation.	 One	 set	 of	 studies	 sought	 to	 improve	
the	reliability	and	economic	viability	of	mud	crab	hatchery	
and	nursery	 systems.	Another	 set	 of	 studies	dealt	with	 the	
fisheries	biology	of	Scylla	species,	crab-silviculture	systems,	
and	 stock	 enhancement—tagging	 and	 release	 of	 hatchery-
reared	juveniles	into	mangrove	habitats.
	 An	 International	Workshop	 on	Culture,	 Fisheries,	 and	
Stock	 Enhancement	 of	 Portunid	 Crabs	 was	 held	 in	 Iloilo	
City,	Philippines	on	0-	January	005	and	was	attended	
by	 57	 participants	 from	11	 countries.	Dr.	Cornelia	Nauen,	
the	European	Commission’s	Principal	Scientific	Officer	for	






on	AQD’s	 research	 results	appeared	 in	 the	July-September	
005	issue	of	the	SEAFDEC Newsletter.
Participants of the International Workshop on Culture, Fisheries, and Stock 
Enhancement of Portunid Crabs, Iloilo City, Philippines, 20-22 Jan 2005




from	 ablation	 to	 spawning	 (-56	 days)	 and	 the	 period	 from	
spawning	 to	 hatching	 (10-1	 days)	 did	 not	 vary	 significantly	
among	 treatments.	The	number	of	 females	whose	eggs	hatched	





Microbial populations in mud crab eggs and larvae
Spawned	eggs	and	larvae	of	Scylla serrata	and	S. tranquebarica	








	 Lipids	 in	 the	 ovaries,	
hepatopancreas,	 and	
muscles	 of	 broodstock	
and	 newly	 hatched	 zoeae	
increased	with	dietary	lipid	
level,	 and	 were	 higher	 in	
crabs	fed	the	dry	diets	plus	
natural	food.	Higher	dietary	
lipid	 levels	 enhanced	 the	
levels	 of	 free	 fatty	 acids,	
triacylglycerols,	cholesterol	
+ 	d i a c y l g l y c e r i d e s ,	
phosphatidyl	 choline,	 and	
phosphatidylethanolamine	





seen	 in	 broodstocks	 fed	
dry	 diets	 without	 natural	
food.	 The	 lipid	 classes	
and	essential	 fatty	 acids	 in	
zoeae	 improved	 after	 the	
broodstock	 were	 fed	 both	
natural	 food	 and	 dry	 diets	
with	10-1%	lipid.
Melanized ovarian tissue
Heavily melanized ovarian tissue
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activity of probiotic bacteria strain C1 on mud crab larvae
A	probiotic	 bacteria	 designated	 as	 strain	C1	was	 found	 closely	
associated	 with	 the	 green	 microalga	 Nannochlorum.	 C1	 was	
tested	on	Scylla serrata	 zoeae	over	a	16-day	period	by	 feeding	










	 No	 fungal	 infection	was	observed	 in	all	 treatments.	At	day	
10,	the	survival	was	not	significantly	different	among	treatments.	
At	 day	11,	 however,	 significantly	 higher	 survival	was	 recorded	
in	 treatments	with	 antibiotic	 than	 in	 treatments	with	C1.	Thus,	
the	beneficial	activity	of	C1	did	not	surpass	that	of	antibiotic.	For	
probiotic	bacterial	 strain	C1	 to	positively	 influence	 the	survival	
and	 bacterial	 flora	 of	 crab	 larval	 rearing	 systems,	 other	means	
of	 application	 (through	 colonized	 surfaces	 in	 rearing	 tanks,	
or	 biofiltration	 systems)	 are	 necessary	 to	 augment	 application	
through	natural	food.
	 Counts	 of	 total	 bacteria	 and	 Vibrio	 spp.	 associated	 with	
zoeae	were	higher	in	those	treated	with	C1	than	in	those	without	
it.	However,	 in	 the	 rearing	water,	both	 total	bacteria	and	Vibrio	











of	 berried	 females	 from	 day	 	 post-spawning.	 Fungi	 isolated	
from	mud	crab	eggs	and	larvae	are	either	Lagenidium-like	vesicle	
formers	 and	Sirolpidium-like	 non-vesicle	 formers.	Comparative	
tests	were	done	on	the	effect	of	biocontrol	bacteria	and	formalin	
on	 vesicle	 formation	 and	 spore	 release	 of	 Lagenidium	 sp.	 and	
Sirolpidium	 sp.	 Bacteria	 inhibited	 both	 processes	 after	 	 h,	
but	10	ppm	formalin	did	so	after	1	h.	Short-term	(0	min	to		
h)	 exposure	 of	 hyphae	 to	 various	 salinities	 (0–0	 ppt)	 did	 not	
affect	 viability,	 but	 0–	 ppt	 inhibited	 sporulation	 and	 release.	




White spot syndrome virus (WSSV) in mud crabs
Different	 stages	 of	 Scylla serrata	 showed	 a	 low	 incidence	 of	

















Extended crab nursery in net cages and ponds
Scylla serrata	 (–5	 grams,	 1–	cm	 in	 internal	 carapace	 width)	
were	nursed	one	month	further	in	earthen	ponds	or	in	net	cages	
inside	ponds	at	stocking	densities	of	1,	,	and	5/m.	Growth	and	





Wild versus hatchery-reared crabs in grow-out
Wild,	 hatchery-sourced,	 and	 mixed	 wild	 and	 hatchery-sourced	
juvenile	crabs	(.7–.6	cm	in	carapace	width	in	the	first	run,	and	
.7–.9	cm	in	second	run)	were	stocked	at	0./m	in	00	m	ponds.	
After	 three	 months,	 survival	 (1-%)	 was	 not	 significantly	
different	among	the	three	groups,	but	wild-sourced	juveniles	were	
significantly	larger	and	more	aggressive.
Preparing a nursery pond for mud crab
1	 SEAFDEC Aquacul ture Department 
Geography and hydrology of Ibajay mangroves
Several	 Filipino	 and	 European	 graduate	 students	 conducted	
research	 to	 characterize	 the	 Naisud–Bugtong	 Bato	 mangroves	
in	 Ibajay,	Aklan.	Mangrove	 community	 structure	was	 analyzed	
in	 7	 quadrats	 (10	m	 x	 10	m)	 on	 both	 sides	 of	 Naisud	 River.	
The	Naisud–Bugtong	Bato	mangroves	has	7	of	 the		species	




km	 from	 the	mouth.	Tidal	 levels	were	measured	 at	 1	 stations	






Stock enhancement of mud crabs in Ibajay, aklan
A	total	of	5,601	mud	crabs	were	coded	with	microwire	tags	and	
released	 in	 batches	 between	 May	 00	 and	 September	 005.	
These	included	1	batches	of	wild	Scylla olivacea	(n=1,79)	and	
several	 batches	 of	 hatchery-reared	 crabs,	 which	 were	 released	
unconditioned	from	the	hatchery	or	conditioned	for	1-	months	
in	 ponds	 before	 release.	 Unconditioned	 S. serrata	 (n=1,)	




among	 wild	 crabs	 and	 9%	 among	 hatchery-reared	 crabs.	 For	
both	S. serrata	and	S. tranquebarica,	recapture	rates	were	higher	
among	 conditioned	 crabs	 (9%	 and	 7%)	 than	 unconditioned	
crabs	 (1%	and	1%).	Overall,	 the	 recapture	 rates	 reflected	high	
survival	 and	 low	 dispersal	 of	 crabs	 and	 capacity	 of	 the	 Ibajay	
mangroves	to	hold	higher	crab	populations.
Mud crab farming in mangrove pens
Wild	 juveniles	 of	 Scylla serrata	 (average	 size	 	 grams	 and	
5	cm)	were	stocked	at	79-0	per	mangrove	pen	and	fed	different	
diets.	Crabs	fed	fish	plus	formulated	diet	grew	best.	In	a	separate	
experiment,	S. serrata	 juveniles	 (6	g,	 5	cm)	 from	 the	 hatchery	
were	 stocked	 in	 two	 batches	 at	 1-	 per	mangrove	 pen	 (area	
167	m)	 in	 Napti,	 Batan	 and	 grown	 for	 three	 months.	 These	
hatchery-sourced	 crabs	 grew	 slower	 and	 survived	 less	 than	 the	
wild	 crabs	 in	 an	 earlier	 run.	Thus	 hatchery-sourced	 crabs	must	




Map of the Naisud–Bugtong Bato mangroves where stock enhancement procedures and techniques were worked out for mud crabs
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Shrimp broodstock facility breaks ground
Speaker	 Jose	 de	 Venecia	 graced	 the	 groundbreaking	













even	 total	 mortality	 of	 farmed	 shrimps.	AQD	 hopes	 to	
solve	this	shortage	of	healthy	broodstock.
	 The	new	shrimp	domestication	program	was	explained	
















Improvement of maturation of pond-reared Penaeus 
monodon broodstock
Market-size	 Penaeus monodon	 (0-50	g	 body	 weight)	 were	





Males	were	 stocked	 separately	 from	 females	 in	 0-ton	 outdoor	
concrete	 tanks	with	 sand	bottom.	After		days,	 the	population	
decreased	 to	 	males	 (.	g,	 .1	cm)	 and	 	 females	 (5.7	g,	
.5	cm).	These	shrimps	will	 later	be	allowed	to	mate	with	other	
families.
Refinement of broodstock management and larval rearing of 
Penaeus indicus and P. merguiensis
Spawners	 (6.	 to	 16.	 grams	 body	weight)	 of	Penaeus indicus	
were	obtained	from	the	wild	in	Himamaylan,	Negros	Occidental.	




probiotic.	 Faster	 growth	 was	 observed	 in	 larvae	 reared	 with	
oxytetracycline.	Postlarvae	from	different	females	were	stocked	
separately	in	10-ton	concrete	tanks.
	 Six	 Penaeus merguiensis	 spawners	 were	 obtained	 from	
the	wild	 in	Negros	Occidental.	From	 the	 spawn	were	produced	
1,500	PL0	(0	mg	body	weight)	and	stocked	in	a	0-ton	outdoor	
concrete	tank	with	sand	bottom.	The	shrimps	grew	to	00	mg	in	
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Fish	hatcheries	are	very	important	for	sustainable	aquaculture,	and	production	of	quality	seedstock	has	always	been	an	anchor	
program	 of	AQD.	Work	 at	 the	 marine	 fish	 hatchery	 produced	
seedstock	of	various	species	for	verification	studies	at	AQD	and	
for	 grow-out	 by	 the	 private	 sector.	Two	 research	 projects	were	












Insulin-like growth factor II (IGF-II) as molecular markers 
for egg quality in fish and mud crab
From	 February	 to	 December	 005,	 there	 were	 	 spawnings	





















AQD Marine Fish Hatchery
Tiger grouper Epinephelus fuscoguttatus
Natural	spawning	occurred	during	the	new	moon	in	January,	
June,	 July,	 September,	November,	 and	December.	Highest	
egg	collection	was	in	July	(0	million).	A	total	of	17	million	




this	 year.	 Further	 testing	 and	 refinement	 were	 made	 on	
hatching	and	incubation	techniques,	larval	rearing	protocol,	














day	 15-0,	 some	 1,000	 postlarvae	were	 sold	 to	 nursery	
operators.
Orange-spotted grouper Epinephelus coioides
The	 broodstocks	 spawned	 five	 times	 this	 year,	 but	 egg	
production	was	 low,	 the	percentage	of	bad	eggs	was	high,	
hatching	 was	 low,	 and	 the	 hatchery-reared	 juveniles	 were	
turned	over	to	Fish	Health	for	further	studies	on	viral	nervous	
necrosis.
Orange-spotted rabbitfish Siganus guttatus
Market	for	this	species	is	being	developed.	Salinity	tolerance	
test	 showed	 that	 this	 species	can	 survive	at	 salinities	 from	




Marine Fish Seed Production
Smaller rearing tanks resulted in higher survival of milkfish larvae
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SEAFDEC-JIRCAS Collaboration
The	 Japan	 International	 Research	 Center	 for	 Agricultural	
Sciences,	based	in	Tsukuba	City,	collaborated	with	SEAFDEC	
on	the	project,	Studies on sustainable production systems of 
aquatic animals in brackish mangrove areas.	 JIRCAS’	Dr.	
Hiroshi	Ogata	and	Dr.	Ikunari	Kiryu	worked	at	AQD	in	Iloilo,	
Philippines,	to	determine	the	effects	of	essential	fatty	acids	
on	 tropical	marine	 fishes,	 and	 to	 understand	 viral	 nervous	
necrosis	in	groupers.
	 Through	 JIRCAS’	 Counterpart	 Researcher	 Invitation	





TU	 Bagarinao	 visited	 Japan	 from	 1	 to	 0	 March,	 and	
learned,	among	other	 things,	 that	 the	Japanese	government	
seeks	 to	 develop	 a	Penaeus vannamei	 farming	 industry	 to	
boost	 the	local	shrimp	supply	from	the	indigenous	kuruma	
shrimp	P. japonicus.
Fatty acid composition of zooplankton used in marine 






with	 and	 without	 detritus	 were	 collected	 by	 plankton	 sampler	





docosahexaenoic	 acid	 (DHA,	 :6w),	 and	 more	 recently,	
arachidonic	acid	(ArA,	0:w6).
	 Rotifers	fed	with	Nannochlorum	had	high	ArA	and	EPA	but	
no	DHA.	DHA	 increased	upon	 feeding	with	Culture	Selco	 and	
enrichment	 with	 DHA	 Protein	 Selco.	ArA	 and	 EPA	 in	 rotifers	
fed	 Culture	 Selco	 were	 higher	 than	 in	 those	 fed	 DHA	 Protein	
Selco.	 Zooplankton	 from	mangrove	 areas	 contained	 DHA,	 but	
detritus	did	not.	Copepods	from	brackishwater	ponds	and	Moina	




JIRCAS’ distinctive red buildings in Tsukuba, March 2005
AQD’s DR Chavez with JIRCAS President Mutsuo Iwamoto, Dr. Koji 
Nakamura, and Dr.Hiroshi Ogata in Tsukuba
H Furuita and ES Garibay work together at the National Research Institute for 
Aquaculture in Mie, Japan
Dr. Okuzawa, Dr. Kiryu, and ES Garibay show AQD’s hatcheries to Dr. Nguyen 
Thanh Phuong, Dean of the College of Aquaculture and Fisheries, Can Tho 
University, Vietnam, Dr. Satoru Miyata, JIRCAS Southeast Asia Representative, 
Dr. Nobuaki Arai, Associate Professor at Kyoto University
1	 SEAFDEC Aquacul ture Department 







00–005,	 SEAFDEC/AQD	 and	 JIRCAS	 (Japan	 International	
Research	 Center	 for	 Agricultural	 Sciences)	 Fisheries	 Division	
have	 collaborated	 on	 studies	 aimed	 at	 developing	 advanced	
diets	to	improve	the	quality	and	production	of	eggs,	larvae,	and	
seedstock	for	tropical	marine	fishes.
ara is a major fatty acid in tropical marine fishes
The	mass	production	of	marine	fish	fry	used	in	aquaculture	and	
aquaranching	has	progressed	remarkably	due	to	the	discovery	of	
the	 dietary	 importance	 to	marine	 fish	 of	 eicosapentaenoic	 acid	
(EPA)	 and	 docosahexaenoic	 acid	 (DHA)	 and	 the	 establishment	
of	 technologies	 for	 EPA/DHA-enriched	 feeds.	 Most	 studies	
on	 essential	 fatty	 acids	 in	 relation	 to	 fry	 production	 have	 been	
focused	 on	EPA	and	DHA	and	 little	 attention	 has	 been	 paid	 to	
arachidonic	acid	(ArA).	ArA	is	found	in	only	small	quantities	in	




	 Later	 sampling	 showed	 similarly	 high	 levels	 of	 ArA	 in	
muscle,	liver,	ovary,	and	testes	of	other	tropical	marine	fishes	from	




	 The	 potential	 value	 of	 ArA	 has	 not	 been	 applied	 to	 fry	
production	 technologies	 for	 tropical	 and	 subtropical	 fishes.	We	
studied	 the	 effects	 of	 dietary	 ArA	 on	 reproductive	 and	 larval	
performance	 in	mangrove	 red	 snapper	 (a	 carnivore)	 and	 in	 the	
orange-spotted	 rabbitfish	 Siganus guttatus	 (a	 herbivore).	 We	
conclude	 that	 adding	 arachidonic	 acid	 to	 broodstock	 diets	 or	
larval	 feeds	 improves	 seed	 production	 tremendously.	 Improved	
hatchery	production	of	seedstock	can	help	aquaculture	take	off	in	
the	developing	tropical	countries.




oil	 +	 .5%	 tuna	 oil	 +	 0.5%	ArA	 (diet	 ).	Total	 egg	 production	
(9.	million)	 and	 total	 number	 of	 spawns	 (11)	were	 highest	 in	
broodstock	 fed	 diet	 .	Diet	 1	 produced	 .	million	 eggs	 in	 six	
spawns,	 whereas	 diet	 	 resulted	 in	 .6	 million	 eggs	 in	 eight	
spawns.	 Mean	 egg	 viability,	 hatching	 rate,	 egg	 diameter,	 total	
length	of	newly	hatched	larvae,	and	survival	were	similar	among	
the	 diets.	 However,	 diet	 	 increased	 the	 percentage	 of	 normal	
larvae	 and	 the	 cumulative	 survival	 to	more	 than	 twice	 those	 in	
diets	1	and	.	The	results	clearly	showed	the	importance	of	dietary	
ArA	to	reproduction	of	mangrove	red	snapper.
arachidonic acid improves seed production for tropical marine fishes
HY Ogata, DR Chavez, ES Garibay, A Suloma, H Furuita, AC Emata
ArA/EPA ratios in the muscle 
of coldwater, temperate, and 
tropical fishes
ArA, EPA, and DHA (as % total 
fatty acids) in the ovaries of coral 
reef fishes
Percent normal larvae, survival index, and cumulative % survival of larvae from 
broodstock of mangrove red snapper fed three diets (diet 3 had 0.5% ArA)
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	 From	 July	 to	 December	 00,	 rabbitfish	 broodstock	 were	
given	diets	supplemented	with	0.75%,	1.5%	or	no	ArA.	The	diet	
with	0.75%	ArA	increased	the	egg	production	and	normal	larvae,	
but	 that	 with	 1.5%	 ArA	 aborted	 embryo	 development.	 From	
March	005	to	January	006,	another	feeding	test	was	conducted	
using	diets	with	fish	meal,	soybean	meal,	Acetes,	and	squid	meal	











Feeding larvae ara-enriched rotifers and brine shrimp
Rotifers	Brachionus	sp.	were	fed	the	diet	DHAPS	(Protein	Selco	
high	 in	DHA)	with	graded	levels	of	ArA	(0—0%).	ArA	levels	
increased	 in	 both	 rotifers	 and	 culture	media.	 Surprisingly,	 EPA	





of	 ArA-enriched	 rotifers	 (	 trials)	 and	 Artemia	 (	 trials)	 on	
survival	 and	 growth	 of	 rabbitfish	 larvae.	 Enrichment	was	 done	
for	four	treatments:	Culture	Selco	(CS,	which	is	low	in	DHA),	CS	
+	5%	ArA,	DHAPS,	and	DHAPS	+	5%	ArA.	Larvae	fed	rotifers	
or	Artemia	 enriched	with	DHAPS+5%	ArA	always	 showed	 the	
best	 survival.	 Growth	was	 not	 different	 among	 the	 enrichment	
treatments.
	 Fatty	 acid	 analysis	 indicated	 that	 DHA	 and	ArA	 must	 be	
added	to	larval	diets	at	the	same	time	to	make	the	DHA/ArA	ratio	
optimum	for	the	larvae.
Dr. I. Kiryu speaks at a JIRCAS Workshop about his research at AQD
Pathogenesis and control of viral nervous necrosis  
in broodstock of grouper
I Kiryu
An	 experiment	 examined	 the	 distribution	 of	 the	 viral	
nervous	 necrosis	 betanodavirus	 in	 orange-spotted	 grouper	
Epinephelus coioides	 with	 no	 clinical	 signs.	 More	 fish	
were	examined	for	virus	distribution	in	the	tissues:		wild	
juveniles	were	each	sampled	for	five	different	organs.	Seven	


















of	 the	 betanodavirus	 RNA	 	which	 is	 thought	 to	 produce	
the	 capsule	 of	 the	 virus	 was	 inserted	 into	 the	 plasmid	 of	
cytomegalovirus.	 For	 comparison,	 the	 gene	 encoding	 the	
infectious	 hematopoeitic	 necrosis	 virus	 (IHNV)	 G	 protein	
was	prepared	the	same	way	as	that	of	the	betanodavirus.	It	








of	 the	 vaccine	was	 estimated	 by	 fish	 survival.	The	 results	
of	the	experiment	showed	the	efficacy	of	the	betanodavirus	
DNA	vaccine.
DHAPS + 5% ArA improves survival of rabbitfish larvae to day 17
0	 SEAFDEC Aquacul ture Department 
SEAFDEC/AQD collaborates with PBSP
The	Philippine	Business	for	Social	Progress	(PBSP)	Samar	
Field	Office	maintains	 cages	 for	 several	 species	of	marine	
fishes	in	Maqueda	Bay.	All	the	broodstocks	spawned	this	year	
except	 the	 orange-spotted	 grouper,	 pompano,	 and	 trevally.	
Seabass	juveniles	were	produced	and	handed	over	to	other	
PBSP-supported	projects	in	Maqueda	Bay.
	 In	 005,	 PBSP	 donated	 fish	 broodstocks	 to	 AQD:	
two	male	 sea	bass	 and		male	 and		 female	 red	 snappers.	
However,		male	 snappers	died	upon	arrival	 at	AQD	after	
15	 hours	 of	 transport.	 PBSP	Director	 for	 Operations,	 Leo	




PBSP’s fish cages in Maqueda Bay, Samar
PBSP’s fish hatchery
Harvest of juvenile tiger grouper from the AQD hatchery








how	 to	produce	natural	 food	organisms	 for	 the	fish	 larvae,	 and	
to	monitor	water	quality	 and	fish	health.	They	also	had	 special	
lectures	by	Japanese	scientists.
MarFish trainees discuss hatchery procedures and assignments, June 2005
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.-5.	mg/l	 dissolved	 oxygen,	 17-1	ppt	 salinity,	 10-10	cm	
water	 depth,	 5-50	cm	 water	 transparency,	 and	 -°C	 water	




P57,71	 at	 the	 average	price	of	P19/kg.	The	 farm	gate	price	
was	 low	 because	 the	 harvested	 stocks	 had	 to	 be	 transported	 to	
processors	and	buyers	in	Manila	and	Bohol.	Some	of	the	harvest	
was	sold	to	AQD	staff.
Grow-out of white shrimp by the SEaFdEC/aqd 
environment-friendly method
A	0.	ha	pond	was	 stocked	on	15	 July	005	with	white	 shrimp	
Penaeus indicus	 larvae	 (PL16)	produced	at	 the	TVCD	hatchery	
at	 Tigbauan	 Main	 Station.	 The	 environment-friendly	 method	
of	farming	P. monodon	was	used.	Water	depth	was	kept	at	110-
10	cm,	 transparency	 at	 5-50	cm,	 salinity	 at	 17-1	ppt,	 water	















Saudis train at AQD
Three	technicians	from	the	National	Prawn	Company	(NPC)	
in	Al	 Lith,	Kingdom	of	 Saudi	Arabia	 came	 to	AQD	 for	 a	















The three Saudis learn microbiological techniques, among other skills
Technology Verification and Commercialization
Commercial production of shrimp postlarvae
Penaeus monodon	and	P. indicus	postlarvae	were	produced	in	six	
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Grow-out of mud crab in brackishwater ponds




and	 animal	 entrails	 and	hides	 at	 amounts	 adjusted	bimonthly	
according	to	crab	biomass.	Water	quality	was	monitored	daily.	
Average	crab	weights	were	0	grams	after	15	days,	17	g	after	
0	d,	 51	g	 after	 60	d,	 05	g	 after	 90	d,	 and	 56	g	 after	 10	d.	
Partial	 harvests	 started	 on	 the	 second	 week	 of	 October	 and	
crabs	 were	 sold	 to	 buyers	 from	 Roxas	 City	 and	 Dumangas.	
From	1.7	kg	of	crabs	partially	harvested,	sales	was	P6,117	by	
1	December.
Commercialization of grow-out of mud crab in ponds
Two	 grow-out	 ponds	 in	 Capiz	 with	 areas	 of	 9	m	 and	
0	m	were	stocked	on	7	Jun	005	with	crablets	of	Scylla 
serrata	 at	 1/m.	Water	 depth	 ranged	70-100	cm,	 transparency	





of	 691	kg	was	harvested	 from	 the	 two	compartments	 and	 the	
gross	sales	was	P1,000	(net	income	P0,06).
Grow-out of mud crab in mangrove pens
Six	 net	 pens	 each	 	m	 in	 area	 and	 one	 with	 an	 area	 of	










Aquaculture consultancy in Palau
AQD	 forged	 a	 consultancy	 agreement	 with	 Ngatpang	 State,	
Palau	and	dispatched	an	11-man	aquaculture	team	on		August	
00	 to	 verify	 seed	 availability	 in	 the	 wild,	 construct	 a	 1-
hectare	modular	milkfish	 pond	 system,	 construct	 fish	 cages,	









weight.	 The	 younger	 groupers	 in	 a	 fourth	 cage	 were	 fed	 at	
%	of	 body	weight	 per	 day	 and	weighed	 	 grams	 after	 6	






has	 been	 going	 on	 upon	 request.	 Five	 sets	 of	 aquaria	 were	
transported	 from	 the	 Philippines	 and	 used	 to	 display	 live	
grouper	in	selected	hotels	in	Koror.
Mud crab farming in mangrove pens
On	16	April	005,	a	stock	of	,0	Scylla serrata	crablets	(about	
	cm	in	carapace	 length)	were	 imported	 from	the	Philippines	
into	Ngatpang.	Of	 these	 crablets,	 1	 died	 during	 transport,	
500	 were	 stocked	 in	 one	 compartment	 (area	 500	m)	 of	 the	






from	 the	 transport	 stress	 consumed	about	 1	kg	of	 ’trash’	fish	
daily.	The	crabs	were	partially	harvested	over	several	months,	
and	some	were	served	during	Ngatpang	State	occasions.	The	







Backfilling	 of	 soil	 in	 the	 partition	 dike	 of	 the	 sedimentation	
pond	 was	 delayed	 due	 to	 frequent	 rains	 in	 Ngatpang.	 Pond	
inputs	purchased	in	the	Philippines	were	transported	by	van	on	
	Dec	005.	Upon	arrival	of	inputs,	the	ponds	will	be	prepared	
for	grow-out	of	milkfish.Mud crab pens in ponds, Dumangas Brackishwater Station
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tanks	 at	 the	 TVCD	 Hatchery	 at	 TMS	 have	 been	 continuously	




Grow-out of milkfish in brackishwater ponds






Grow-out of grouper Epinephelus spp. in ponds














Grow-out of humpback grouper in ponds
At	 Dumangas	 Brackishwater	 Station,	 two	 50	m	 ponds	 were	
prepared	for	grow-out	of	the	coral	trout	Plectropomus leopardus	
but	seed	was	not	available.	Seedstock	of	the	humpback	grouper	
Cromileptes altivelis	 was	 ordered	 from	 Gondol	 Brackishwater	
Aquaculture	 Center,	 Indonesia,	 through	 the	AquaSur	 Hatchery.	
For	 sorting	 and	 grading	 of	 the	 grouper	 seedstock,	 four	 nursery	




Grow-out of humpback grouper in floating net cages
At	Igang	Marine	Station,	 two	floating	cages	 (5	x	5	x	.5	m)	were	
prepared	 for	 grow-out	 of	 the	 humpback	 grouper	 Cromileptes 
altivelis	ordered	from	Gondol,	Indonesia,	and	nursed	in	the	DBS	
ponds.
Nursery of groupers in floating net cages












Stocking grouper in floating cages in Palau Grow-out cages for grouper with nursery cages on the side, Igang Station
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AQD turns over grouper cages to MACABATA
The	Australian	Agency	for	International	Development	initially	
funded	 the	 project	 Poverty	 alleviation	 through	 aquaculture:	
increasing	 food	 and	 income	 through	 small-scale	 fish	
farming	 for	 a	 beneficiary	 fisher	 association	 (MACABATA-
ARM:	 Manlot-Cabilao-Bancal-Tarong	 Association	 for	 the	
Rehabilitation	of	Mangroves,	 Inc.)	 comprising	 eight	fishing	
barangays	in	Carles,	Iloilo,	Philippines.









	 After	 March	 005,	 AQD	 continued	 the	 project	 after	










AQD validates grouper farming 
with Land Bank
A	Memorandum	of	Agreement	was	signed	on	9	August	005	




VI.	 AQD’s	 third	 techno-validation	 proposal,	 Culture of 
Grouper in Floating Net Cages,	 was	 presented	 on	 1	
September	 005	 before	 Land	 Bank’s	 Program	 Technical	
Team	 and	 was	 approved	 for	 funding.	 The	 proposed	
investment	was	P96,1.	Validation	was	conducted	in	six	
floating	net	cages	(5	x	5	x	.5	m)	off	Sitio	Baybay,	Alegria,	
Sibunag,	 Guimaras.	 Three	 cooperators	 from	 the	 locality	
were	selected	by	the	Municipal	Agriculturist	and	Municipal	
Administrator.	 Each	 cooperator	 was	 given	 two	 net	 cages	
to	 operate	 and	 manage.	 AQD	 provides	 the	 technology	
package	and	technical	support	for	the	project.	Earlier,	two	
other	 technologies	 were	 successfully	 validated	 by	 AQD	
with	funding	from	Land	Bank—grouper	farming	in	ponds	
in	 000,	 and	 the	 modified	 extensive	 method	 of	 shrimp	
farming	in	00.
Floating cages for fish farming at Igang Marine Station
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	 AQD	 Scientist	 ML	 Cuvin-Aralar	 of	 the	 Binangonan	
Freshwater	 Station	 attended	 the	 10th	 Living	 Lakes	Conference	
in	Tagaytay	City	from	15	to	19	May	005.	The	Conference	theme	
was	 The	 lake	 and	 its	 people:	 responsible	 stewardship	 by	 lake	
communities	and	sustainable	development	of	densely	populated	
lake	 regions.	 The	 Living	 Lakes	 Network	 is	 an	 international	
partnership	whose	mission	is	to	enhance	the	protection,	restoration	
and	rehabilitation	of	lakes,	wetlands	and	other	freshwater	bodies	
of	 the	 world.	 In	 001,	 Laguna	 de	 Bay	 was	 accepted	 into	 the	










AQD to assist Gawad Kabuhayan
The	 SEAFDEC	 Aquaculture	 Department	 signed	 a	
Memorandum	 of	Agreement	 with	 the	 Couples	 for	 Christ-
Eastern	 Rizal	 on	 7	 November	 005	 to	 implement	 the	
CFC-Eastern	 Rizal	Aquaculture	 Project	 under	 the	 Gawad	
Kabuhayan	 Program.	 Under	 the	 MOA,	 AQD	 will	 assist	
CFC	in	skills	training	and	technical	support	for	aquaculture	
livelihood	 projects	 in	 beneficiary	 communities.	 In	 turn,	
CFC	 will	 help	 in	 the	 dissemination	 of	 AQD	 aquaculture	
technologies	 to	 other	 communities	 where	 other	 CFC	





AQD Chief Rolando Platon and CFC-Eastern Rizal Provincial Area 
Director Rey Tan sign the MOA
Freshwater Aquaculture for Livelihood
President Gloria Macapagal-Arroyo attends the 10th Living Lakes Conference in 
Tagaytay, May 2005
The hatchery and farm of Meralco Foundation and ABCDEFI in Jalajala
6	 SEAFDEC Aquacul ture Department 
Training courses in freshwater aquaculture
	 The	 Binangonan	 Freshwater	 Station	 and	 the	Aquaculture-
Based	 Countryside	 Development	 Enterprises	 Foundation	 Inc.	
(ABCDEFI)	continued	 to	assist	Municipal	Agricultural	Officers	
and	other	local	government	officials	in	implementing	aquaculture-
based	 livelihood	 activities.	 The	 BFS-ABCDEF	 training	 team	
conducted	on-site	training	for	fish	farmers	who	will	be	involved	










	 For	 the	 second	year	 in	 a	 row,	BFS	 conducted	 the	 Industry	
Immersion	Training	on	Freshwater	Aquaculture	for	technical	and	
vocational	 education	 trainors,	 particularly	 fisheries	 instructors,	




aquaculture	was	 also	 held	 from	 1	August	 to	 5	 September	 for	
three	participants	from	Ecuador,	Chile,	and	the	Philippines.
	 Vigan	 City	 Mayor	 Ferdinand	 Medina	 and	 0	 of	 his	
constituents	 visited	 Binangonan	 Freshwater	 Station	 in	 May	
005.	 They	 had	 already	 started	 several	 tilapia	 hatcheries	 in	
different	 barangays	 under	 a	 project	 funded	 by	 the	 Spanish	 aid	
agency	Cooperacion Española	 and	 implemented	 by	 a	 Spanish	
non-government	organization,	Accion Contra el Hambre.	Mayor	
Medina	and	his	group	wanted	 to	find	other	commodities	 suited	
for	 freshwater	 aquaculture	 in	 Vigan.	 Thus	 was	 conducted	 the	
Freshwater	Aquaculture	Training	for	Vigan	Fish	Farmers	on	7-
	July	005.
Fish farmers consult with RV Eguia on ways to improve tilapia production
Aquaculture Training Modules 
allowed close individual 
instruction over a shorter period 
(5 days)
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Professor	Gong	Yong	Sheng	of	 the	FFRC	 joined	 the	 sixth	
training	 course	 in	Crab	 Seed	 Production	 at	AQD	 from	 1	
September	to	1	October	005.	Prof.	Gong	went	on	a	post-
training	tour	of	AQD’s	Binangonan	Freshwater	Station	and	
the	ABCDEFI’s	 Jalajala	 farm.	 In	Binangonan,	 Prof.	Gong	
met	his	counterpart,	AQD	Scientist	MRR	Eguia,	who	visited	
FFRC	 from	 5	 September	 to	 	 October,	 funded	 by	 the	




	 Dr.	 Eguia	 visited	 FFRC	 to	 explore	 possible	 areas	 for	
collaborative	 research	 with	 SEAFDEC/AQD	 Binangonan,	
observe	 farming	 practices	 for	 freshwater	 prawn	 and	
ornamental	 fishes,	 to	 learn	 efficient	 methods	 for	 transfer	
of	aquaculture	technologies	to	small-scale	fish	farmers.	On	
the	first	day,	Dr.	Eguia	gave	a	seminar	on	AQD’s	research	




including	 population	 genetics	 and	 hybridization	 work	 on	
Macrobrachium rosenbergii	and	other	species,	and	the	sex-
determining	mechanisms	in	the	tilapia.	FFRC	has	laboratories	
and	 resources	 for	molecular	 genetics	work—gene	 cloning,	
molecular	marker	analysis,	etc.
	 The	 farm	 visits	 near	 Wuxi	 showed	 Dr.	 Eguia	 the	
technologies	 adopted	 in	 the	 commercial	 production	 of	 the	
freshwater	 prawn	 in	 ponds	 and	 the	 farm	methods	 used	 in	
selective	 breeding	 and	 propagation	 of	 different	 varieties	






sector	 in	 the	 dissemination	of	 technologies,	 and	 (d)	 active	
participation	and	cooperation	of	farmer	cooperatives.





MRR Eguia with FFRC researchers and Dr Hussein Elgobashy of Egypt, in 
Wuxi, September 2005
Prof Gong Yong Sheng visits Binangonan after attending the CrabSeed course
Prof. Dr. Xu Pao and Prof. Min Kuanhong of the Freshwater Fisheries Research 
Center visit the MFI-AQD booth during AgriLink 2005
MRR Eguia with officers of the Yangzhou fishery extension bureau
	 SEAFDEC Aquacul ture Department 
SEAFDEC/AQD	works	closely	with	the	Bureau	of	Fisheries	and	Aquatic	Resources	(BFAR)	of	the	Department	of	Agriculture	
of	 the	 Philippines,	 particularly	 in	 the	 joint	 operation	 and	
maintenance	of	the	Laboratory	Facilities	for	Advanced	Aquaculture	
Technologies	 (also	 known	 as	 the	Biotech	 Labs),	 located	 at	 the	
AQD	 campus	 in	 Tigbauan	 but	 owned	 by	 the	 Government	 of	
the	Philippines	as	a	grant-in-aid	from	the	Government	of	Japan	
through	the	Japan	International	Cooperation	Agency.
	 Several	 research	 projects	 were	 conducted	 by	 non-AQD	
researchers	 at	 AQD’s	 Laboratory	 Facilities	 for	 Advanced	
Aquaculture	 Technologies	 (a	 grant-aide	 from	 the	 Government	
of	 Japan	 to	 the	Government	 of	 the	Philippines).	The	first	 three	
projects	 listed	 below	 were	 carried	 out	 at	 AQD	 by	 professors	
































or	 diets	 with	 added	 onion,	 ginger,	 ß-glucan,	 and	 vitamin	 C.	
Weight	gain	and	specific	growth	rates	were	significantly	higher	in	
groupers	fed	diets	with	ß-glucan	and	onion.	Feed	conversion	ratio	
was	 significantly	 higher	 in	 groupers	 fed	 the	 onion,	 ginger,	 and	
vitamin	C.	Among	 the	 immunity	 indices,	 total	 immunoglobulin	
(total	 Ig)	 was	 significantly	 higher	 in	 all	 treatment	 groups	 than	
the	 control.	 Hematocrit,	 hemoglobin,	 lysozyme,	 and	 nitroblue	
tetrazolium	reduction	also	increased	slightly	over	the	control.	To	





Polyunsaturated fatty acids (PUFa) for aquaculture and 
human nutrition
Strains	of	microscopic	thraustochytrids	were	isolated	from	fallen	
mangrove	 leaves	 from	 localities	 in	Mindoro,	Guimaras,	 Panay,	
Caluya,	 Bohol,	 Palawan,	 Leyte,	 Mindanao,	 Sagisi,	 Samal	 and	
Camiguin.	 These	 strains	 were	 mass-cultured	 and	 analyzed	 for	
total	 lipids	and	fatty	acid	profiles.	Gas	chromatography	showed	
that	 the	 isolates	 have	 high	 PUFA	 content,	 5–5%	 of	 total	
fatty	 acids,	 mainly	 docosahexaenoic	 acid	 (DHA)	 at	 -1%.	
Genomic	fingerprinting	was	done	through	RAPD-PCR	technique	
to	 determine	 relatedness	 among	 isolates	 and	mark	 strains	 with	




AQD Collaboration with Philippine Agencies
Thraustochytrids, a rich source of DHA 
Electronmicroscopy after cell culture
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Strain improvement of farmed carrageenan-producing 
seaweeds
Fifteen	 cultivars	 of	 farmed	Kappaphycus alvarezii	 and	 two	 of	
Eucheuma denticulatum	were	collected	during	the	last	cropping	
season	of	 the	year	 (October	 to	December)	 from	seaweed	 farms	
in	Batangas	(Mangrove	Island	and	Gulod,	Calatagan),	Sorsogon	
(Peñafrancia,	Pilar,	 and	Bacon),	Bohol	 (Sag	 Island	 and	Bansan	
Island,	Talibon),	Antique	(Caluya	Island),	Northern	Samar	(Capul	
Island	 and	 Lavezarez),	 Panguil	 Bay	 (Simbuco	 and	 Manga,	
Kolambugan),	 and	 Surigao	 (Manjagao,	 Sagisi	 Island).	 These	
cultivars	 were	 maintained	 at	 the	 Seaweed	Wet	 Laboratory	 for	
carrageenan	characterization	and	DNA	fingerprinting	to	identify	
high-yielding	and	disease-resistant	cultivars.










the	 available	 phosphorus	 by	 6%.	 Phytase	 enzymes	 should	 be	
tested	on	seeds	to	find	ways	to	remove	the	phytic	acid	but	retain	
the	phosphorus.
Growth of GET-EXCEL tilapia fed diets with azomite as 
mineral mix
Six	diets	were	 formulated	with	 azomite	 at	 0,	 0.1,	 0.,	 0.,	 0.,	






Binangonan	 Freshwater	 Station.	 Again,	 no	 significant	 weight	
differences	were	found	among	treatments.
	 The	 Bureau	 of	 Fisheries	 and	 Aquatic	 Resources	 of	 the	
Department	of	Agriculture	of	the	Philippines	conducted	quarantine	
procedures	on	imported	stocks	of	Penaeus vannamei	and	wanted	
to	 closely	monitor	 the	 stocks	 and	 the	 subsequent	 progenies	 for	
diseases,	 particularly	 viruses.	 SEAFDEC/AQD	 was	 requested	
to	 train	BFAR	 personnel.	Thus,	 a	 special	 hands-on	 training	 on	
Detection	 of	Shrimp	Viruses	 by	PCR	was	 conducted	 on	15–19	
March	 005.	 Five	 laboratory	 personnel	 from	 the	 National	
Integrated	 Fisheries	 Technology	 Development	 Center	 joined	
the	 training.	One	day	of	 lectures	was	 followed	by	 four	days	of	
laboratory	sessions	on	polymerase	chain	reaction	assay,	sampling	
methodologies,	 and	 preservation	 of	 tissues	 for	 PCR	 analysis.	
Trainees	 learned	 DNA	 and	 RNA	 extraction	 and	 master	 mix	
preparation,	1-step	PCR,	nested	PCR,	reverse	transcription	PCR,	





later	 conducted	 a	 training	 course	 on	Biotechnology	Techniques	
and	 Instrumentation	 at	 SEAFDEC/AQD	 on	 -1	 August	 for	
15	 trainees—10	 from	NFRDI,	 two	 from	UP-Visayas,	 and	 three	
from	AQD	(plus		observers).	Dr.	A	Laurena	from	UP	Los	Baños	
lectured	 on	 polymerase	 chain	 reaction	 and	 related	 techniques,	
chromatography,	bioinformatics,	 and	DNA	sequencing.	He	also	
conducted	several	 laboratory	sessions.	Dr.	A	Serrano	and	Dr.	C	
Caipang	 from	 UP-Visayas	 talked	 about	 molecular	 techniques	
in	protein	digestibility	 tests,	 and	about	 recombinant	proteins	 as	







NFRDI staff train at the Biotech Lab at AQD Tigbauan, August 2005
NIFTDC staff train at the Biotech Lab at AQD Tigbauan, March 2005
0	 SEAFDEC Aquacul ture Department 
AQD Service Laboratories
Fish Health diagnostic Laboratory
A	 total	 of	 5	 diagnostic	 cases	 were	 examined.	 The	 samples	
consisted	 of	 170	 (7%)	 shrimps,	 17	 fish,	 0	 crab,	 1	 other	
samples,	and	5	water	samples.	The	bulk	of	the	cases	(00	samples,	
5%)	came	from	the	private	sector,	1%	from	within	AQD,	and	
four	 cases	 from	 BFAR.	 The	 diagnosed	 diseases	 included	 viral	





positive,	 1	 of	 19	 crab	 samples	 WSSV-positive,	 and	 	 of	 	
shrimps	TSV-negative.
	 Also	 received	were	 1	 samples	 for	 bacterial	 identification,	





A	 total	 of	 75	 histological	 slides	were	 processed	 in	 support	 of	
research	and	disease	diagnosis.
Natural Food Laboratory
A	 new	 algal	 strain	 from	 Qingdao,	 China,	 the	 Platymonas 
helgolandicakylin	 var.	 tsingtaoensis	 (depositor	MR	 de	 la	 Peña)	




















Some	 ,51	 kg	 of	 various	 milled	 feeds	 were	 served	 to	AQD	
researchers	for	use	in-house	and	to	the	private	sector	for	a	fee.
AQD staff meet the officials from the embassy of Japan, 5 May 2005
	 SEAFDEC/AQD	 welcomed	 two	 officials	 from	 the	
Embassy	of	Japan	on	5	May	005—First	Secretary	Katsuyoshi	






	 During	 the	 year,	 a	 large	 number	 of	 students,	 teachers,	
and	 researchers	used	 the	 facilities	of	 the	Biotech	Labs.	An	
even	larger	number	of	visitors	were	shown	the	facilities.
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SEAFDEC/AQD	 was	 involved	 in	 005	 in	 the	 project,	Dissemination	 and	 Adoption	 of	 the	 Milkfish	 Aquaculture	
Technology	in	the	Philippines,	with	the	Bureau	of	Fisheries	and	
Aquatic	Resources	(BFAR)	and	theWorld	Fish	Center	(formerly	
ICLARM),	 with	 funding	 from	 the	 Bureau	 of	 Agricultural	
Research	(BAR)	 through	 the	Consultative	Group	 in	Agriculture	





	 The	 role	 of	 SEAFDEC/AQD	 was	 to	 review	 and	 screen	
available	 milkfish	 technologies	 from	 seed	 production	 to	 post-
harvest	 processing	 and	 to	 recommend	 appropriate	 technologies	





	 The	 benchmark	 data	 for	 the	 RRA	 were	 collected	 through	
site	visits	and	focused	group	discussions	with	key	informants—































Historical perspective of technology development
Milestones	in	technology	and	industry	development
Institutions	and	people	involved






































Review and screening of milkfish technologies for dissemination
WG Yap, AC Villaluz, MN Santos, GH Garcia
Hatchery production of milkfish was first accomplished at AQD in 1978 
	 SEAFDEC Aquacul ture Department 
Given	 the	 huge	 interest	 in	 farming	 of	Penaeus vannamei	 in	Asia,	 SEAFDEC/AQD	 convened	 the	 Regional	 Technical	
Consultation	 on	 the	 Aquaculture	 of	 Penaeus vannamei	 and	
Other	Exotic	Shrimps	in	Southeast	Asia,	in	Makati,	Philippines,	
on	 1-	 March	 005.	 The	 RTC	 had	 5	 participants—country	
representatives	comprising	the	SEAFDEC	National	Coordinators	
and	specialists	in	shrimp	farming,	AQD	researchers	and	officials,	
and	 observers	 from	 the	 private	 sector	 and	 the	 media.	 AQD’s	
Research	Division	Head	WG	Yap	chaired	 the	RTC.	During	 the	
RTC,	 the	 country	 representatives	 reported	 on	 the	 extent	 and	
status	of	aquaculture	of	P. vannamei	and	other exotic shrimps	in	
Southeast	Asia	and	China.	Many	were	surprised	at	how	much	P. 




	 Penaeus vannamei	 is	 native	 to	 the	 tropical	Pacific	 coast	 of	
Central	and	South	America.	After	it	was	domesticated	in	Hawaii	
and	 Florida,	 it	 became	 widely	 available	 for	 farming	 and	 it	
now	makes	up	more	 than	95%	of	 the	 shrimp	production	 in	 the	
world.	The	shrimp	industry	in	Asia	slumped	in	the	1990s	due	to	
widespread	diseases	that	caused	large	losses	to	producers.	Some	
shrimp	 growers	 stopped	 operations,	 some	 shifted	 to	 farming	









	 The	 participants	 assessed	 the	 economic	 benefits	 of	 P. 
vannamei	to	the	producing	countries,	and	also	the	potential	social	
and	ecological	 impact	of	 the	 introduction	of	P. vannamei	 in	 the	
region.	No	problems	were	identified	in	P. vannamei	farming,	but	
only	 in	 the	procedures	for	 import	and	 the	possible	 incidence	of	
diseases.




resistant	stocks	of	P. vannamei	and	also	of	 the	 indigenous	 tiger	
shrimp	P. monodon.
























Regionalization of the Code of Conduct for Responsible Fisheries
FAO report used as reference 
during the RTC
Country Representatives and SEAFDEC officials during the RTC on Penaeus vannamei, Makati, Philippines, 1-2 March 2005
AQD Highl ights  2005 	 
Before and after the RTC
WG Yap
When	 SEAFDEC/AQD	 held	 the	 Regional	 Technical	Consultation	 on	 the	 Culture	 of	 Penaeus vannamei	 and	
Other	Exotic	Shrimp	Species	 in	February	005,	 the	 farming	of	
P. vannamei	was	already	widespread	in	the	three	major	shrimp-	
producing	countries	in	Southeast	Asia:	Thailand,	Indonesia,	and	
Vietnam.	 In	 00,	 Thailand	 reported	 a	 production	 of	 76,600	
metric	tons	of	P. vannamei	and	only	110,000	mt	of	P. monodon.	
Indonesia	and	Vietnam	produced	11,99	mt	and	15,569	mt	of	
P. monodon	 against	 5,17	mt	 and	 0,000	mt	 of	 P. vannamei.	
Brunei	produced		mt	of	the	exotic	blue	shrimp	P. stylirostris	
and	61	mt	of	P. monodon.	Thus,	in	Southeast	Asia	in	00,	more	
P. monodon	 (total	 51,67mt)	 was	 produced	 than	 the	 exotic	
species	 (70,9	mt).	 Even	 then,	 however,	 the	 Southeast	Asian	
production	of	P. vannamei	was	already	more	than	double	that	of	






	 Whereas	 Vietnam,	 Thailand	 and	 Indonesia	 were	 already	
reaping	 the	 benefits	 of	 farming	 the	 introduced	 but	 fully	
domesticated	P. vannamei	and	have	 in	 fact	already	started	 their	
own	breeding	programs,	Malaysia	and	the	Philippines	still	banned	
the	 entry	 of	 this	 exotic	 shrimp	 ostensibly	 to	 prevent	 the	 entry	
of	 exotic	diseases	and	protect	 local	biodiversity.	 It	was	known,	
however,	 that	 in	 both	 countries,	P. vannamei	 had	 already	 been	
brought	 in	 and	 farmed	 surreptitiously.	 The	 Philippines	 went	











monodon.	 In	 00-00,	 total	 production	 decreased	 to	 5,000-
6,000	mt	as	P. monodon	declined,	even	as	P. merguiensis	increased	
to	 00	mt.	 But	 in	 00,	 while	 P. monodon	 further	 languished,	
P. merguiensis	 surged	 to	more	 than	 5,000	mt	 and	 boosted	 total	








of	 the	 proceedings.	 AQD	 also	 produced	 the	 second	 edition	
(containing	more	 explanations	 and	 background	 information)	 of	











in	Zambales	and	other	provinces	 in	Luzon	due	 to	 the	high	local	
market	demand	but	the	limited	supply	of	legal	seedstock.
	 In	 005,	 the	 Philippines’	 Bureau	 of	 Fisheries	 and	Aquatic	
Resources	also	loosened	its	strict	ban	against	P. vannamei.	BFAR	
has	allowed	one	private	company	 to	 import	SPF	broodstock	on	









	 BFAR	 still	 considers	P. vannamei	 an	 experimental	 culture	
species	 that	 requires	 thorough	 testing.	The	postlarvae	produced	
are	allowed	to	be	grown	only	in	a	few	accredited	farms	in	Luzon.	
The	 harvest	 can	 be	 brought	 to	 market	 only	 when	 certified	 as	
having	 come	 from	 the	 experimental	 postlarvae,	 otherwise	 it	 is	
confiscated.	Many	 shrimp	 farmers	outside	Luzon	would	 like	 to	
use	P. vannamei	but	are	prevented	from	doing	so	by	law.	Some	
companies	 are	 also	 interested	 in	 importing	 their	 own	 SPF	 P. 
vannamei	 broodstock	 for	 their	 hatcheries.	But	 until	 the	 ban	 on	
commercial	 farming	 of	 P. vannamei	 is	 lifted,	 no	 new	 import	
permits	will	likely	be	issued	by	BFAR.




was	 successfully	 completed	 in	 early	 005	 and	 was	 much	
appreciated	by	the	fisheries	agencies	involved	and	by	the	shrimp	
farmers.
	 The	Program	produced	a	Report on the Regional Technical 
Consultation for the Development of Code of Practice for 
Sustainable Aquaculture in Mangrove Ecosystems	following	the	
RTC	 in	 Tagbilaran	 City	 on	 5-7	August	 00.	Also	 finished	
in	 005	 were	 the	 translations	 into	 Filipino,	 Thai,	 Vietnamese,	
Burmese,	 and	 Bahasa	 Indonesia	 of	 the	 extension	 manual	 of	
D	 Baliao	 and	 S	 Tookwinas:	 Best Management Practices for 
Mangrove-Friendly Shrimp Farming.
	 The	 Code of Practice for Sustainable Use of Mangrove 
Ecosystems for Aquaculture in Southeast Asia	came	off	the	press	
in	August	 005.	This	Code of Practice	 contains	 desiderata	 and	
guidelines	 articulated	 by	 Country	 Representatives	 and	 other	
mangrove	 stakeholders	 during	 the	 RTC	 in	 August	 00.	 The	
desiderata	 were	 elaborated	 with	 principles,	 definitions,	 and	
examples	 by	 TU	 Bagarinao	 and	 JH	 Primavera.	 The	 Code	 is	
intended	 primarily	 for	 governments	 and	 the	 aquaculture	 sector,	
but	can	also	be	used	by	the	education	and	research	sector	and	by	
the	local	communities	living	in	the	mangroves.
Environment-friendly shrimp farming in Myanmar in 2005
Mangrove-Friendly Shrimp Farming
 Pond 1 Pond 2
Pond area (m2) 8,000 7,000
Culture system Intensive Intensive
Total postlarvae stocked 196,692 224,000
Stocking density (per m2) 24 32
Postlarval stage at stocking PL33 PL30
Salinity (ppt) 7-22 (ave 14.5) 7-22 (ave 14.5)
Water depth (cm) 85-142 85-145
Transparency (cm) 105-15 80-15
pH 7.3-8.7 7.3-8.7
Culture period 21 Mar – 27 Jul 16 Mar – 29 Jul
Days of culture 128 135
Average body weight (g) 31.0 31.92
Survival rate (%) 80% 80%
Harvested quantity (kg) 4,200 4,100
Feed conversion ratio (FCR) 1.23 1.12
Farm gate selling price/kg $4.7 $4.7
	 The	 technology	 demonstration	 project	 in	 Myanmar	 was	
implemented	 for	 the	 second	 time	 on	 a	 commercial	 scale	 at	
the	 Department	 of	 Fisheries	 facility	 in	 Kyauktan.	 The	 project	








as	 detrimental	 levels	were	 detected.	The	 use	 of	 sand	 filter	 box	
prevented	the	entry	of	predatory	and	other	unwanted	species.
	 For	the	second	time	in	Myanmar,	the	use	of	best	management	




water	 exchange,	 low	 feed	 conversion	 ratios,	 and	 high	 survival	
resulted	in	high	profitability.
	 The	 technology	 demonstration	 project	 in	 Malaysia	 was	
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Environment-friendly shrimp farming in Malaysia in 2004-2005
BARC and AQD technicians work together
6	 SEAFDEC Aquacul ture Department 
SEAFDEC	recently	initiated	the	Program	on	Stock	Enhancement	for	Threatened	Species	of	International	Concern,	a	five-year	
program	 under	 the	 auspices	 of	 the	Government	 of	 Japan-Trust	
Fund.	SEAFDEC	 implements	 this	 and	many	other	programs	 to	
help	the	developing	countries	in	the	ASEAN	achieve	food	security	
and	 reduce	poverty.	AQD	 is	 implementing	a	component	of	 this	
Program	focused	on	aquaculture-based	stock	enhancement.
	 To	 prepare	 for	 the	 Stock	 Enhancement	 Program,	 AQD	
convened	 the	Regional	Technical	Consultation	 (RTC)	on	Stock	
Enhancement	 for	 Threatened	 Species	 of	 International	 Concern	
at	 the	Iloilo	Business	Hotel	 in	Mandurriao,	Iloilo	City,	 from	1	
to	15	July.	The	meeting	had	55	participants	and	was	opened	by	
AQD	Chief	Dr.	Rolando	Platon.	SEAFDEC	Policy	and	Program	




	 Representatives	 from	 Indonesia,	 Lao	 PDR,	 Myanmar,	
Malaysia,	 Philippines,	 Thailand,	 and	 Vietnam	 spoke	 about	 the	
threatened	species	and	the	stock	enhancement	initiatives	in	their	
countries.	Among	the	species	they	identified	for	stock	enhancement	




	 Invited	 scientists	 shared	 their	 research	 results	 and	 field	
experiences.	 Pew	 Fellow	 Dr.	 Edgardo	 Gomez	 described	 his	
successes	in	giant	clam	restocking	and	coral	transplantation	in	the	
Philippines.	Pew	Fellow	Dr.	Amanda	Vincent	of	Project	Seahorse	
fame	 cautioned	 against	 restocking	 of	 hatchery-bred	 seahorses.	
Amazingly,	 a	 third	 Pew	 Fellow	 was	 at	 the	 RTC,	AQD’s	 own	
Dr.	Jurgenne	Primavera,	who	has	ongoing	projects	in	mangrove	
conservation	and	mud	crab	stock	enhancement.	The	Pew	Fellows	
in	Marine	Conservation	 are	 an	 elite	 group	 of	marine	 scientists	
who	work	 for	 conservation	 and	 sustainable	 use	 of	 species	 and	
ecosystems.
	 Dr.	 Katsuhiro	 Kiso	 talked	 about	 the	 giant	 clam	 project	 in	
Okinawa,	and	Dr.	Takuma	Sugaya	reviewed	recent	technologies	
used	for	stock	enhancement	in	Japan.	Dr.	Sena	de	Silva	presented	
a	 review	 of	 stock	 enhancement	 for	 culture–based	 fisheries	 in	
freshwater	 lakes,	 reservoirs,	 and	 farm	 impoundments	 in	 Asia.	













Pholas	 orientalis,	 only	 recently	 bewailed	 as	 having	 become	
‘endangered.’
Stock Enhancement for Threatened Species
Country Representatives, resource persons, and AQD officials and scientists during the RTC on Stock Enhancement, Iloilo City, Philippines, 13-15 July 2005
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of	 how	 best	 to	mark	 the	 juveniles	 so	 the	 releasing	 agency	 can	
assess	the	survival	and	the	contribution	of	the	released	stocks	to	


































































for	 which	 stock	 enhancement	 may	 be	 a	 feasible	 and	 effective	
intervention.	Sea	horses,	giant	clams,	abalone,	and	sea	cucumbers	















SEAFDEC officials and researchers guide 
the consultation
	 SEAFDEC Aquacul ture Department 






abalone fishery in Western Visayas and refinement of 
abalone seeding strategies for stock enhancement
Sagay	Marine	Reserve	 (SMR)	 in	Negros	Occidental	has	 strong	
law	 enforcement	 capability	 and	 thus	 selected	 as	 the	 main	 site	





	 AQD	 research	 results	 generated	 at	 SMR	 were	 presented	
in	 October	 005	 to	 the	 Protected	 Area	 Management	 Board	
(PAMB)	of	SMR,	including	the	MSc	thesis	of	RJ	Maliao	and	the	
abalone	seeding	done	by	WG	Gallardo.	Also	presented	were	the	
technologies	 for	 abalone	 hatchery	 and	 farming	 and	 their	 great	
potential	 for	 livelihood.	 A	 planning	 workshop	 for	 AQD-SMR	









Some of the invited speakers at the RTC Diet-tagged juvenile abalone and top shell
Population dynamics, breeding and 
seed production of sea horse
Adults	 of	 tiger-tailed	 sea	 horse	
Hippocampus comes	were	acquired	from	
Manlot	Island,	Carles	in	Nov-Dec	005.	
The	 broodstock	 (6	 females	 and	 6	
males)	 ranged	 9.-16.	cm	 in	 stretched	
height.	 About	 0%	 of	 the	 males	 were	
pregnant	 and	 released	 juveniles	 within	
0	 days	 after	 arrival	 at	 the	 hatchery.	
Brood	 size	 ranged	 from	 	 to	 715	 per	
male	and	a	total	of	6,9	juveniles	were	
produced.	 Juveniles	 were	 fed	 newly	
hatched	Artemia	and	copepods;	average	
survival	after	two	months	was	%.
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AQD’s	 Fish	 Health	 Section	 continued	 to	 be	 very	 active	 in	research	 and	 training	 aimed	 at	 establishing	 a	 fish	 disease	





































	 The	 Regional	 Fish	 Diseases	 Program	 held	 its	 annual	
progress	and	planning	meeting	at	Dusit	Hotel	Nikko	in	Makati,	
Philippines	 on	 	 March	 005.	 In	 attendance	 were	 the	 Project	
implementors:	 Supranee	 Chinabut,	 Somkiat	 Kanchankhan,	
and	 Suppalak	 Puttinaowarat	 from	 Thailand;	Agus	 Sunarto	 and	
Taukhid	from	Indonesia;	and	EC	Amar,	CR	Lavilla-Pitogo,	GD	
Lio-Po,	LD	de	la	Peña,	and	EA	Tendencia	from	SEAFDEC/AQD.	





Kazuhiro	 Nakajima,	 Ikunari	 Kiryu,	 Makoto	 Iwashita,	 Minoru	
Sorimachi,	Yozo	Kobayashi,	and	Nobuaki	Okamoto.
	 In	 005,	 SEAFDEC/AQD	 continued	 its	 collaboration	 and	
partnership	with	the	Network	of	Aquaculture	Centres	in	the	Asia-
Pacific	 in	 the	 area	of	 aquatic	 animal	health	management	 in	 the	








Guidelines on Health Management for Responsible 







Planning Meeting of the Regional Fish Diseases Program, Makati, Philippines, 3 March 2005
Regional Fish Diseases Program
0	 SEAFDEC Aquacul ture Department 
Surveillance of emerging viral pathogens in fish in 
Southeast asia
New	cell	 lines	were	 received	 from	various	 collaborators:	 koi	
carp	from	M	Sano	(Japan),	grass	carp	CO	from	Chi	(Vietnam),	
grass	 carp	 CK	 from	YL	 Jiang	 (China),	 and	 fathead	minnow	
(FHM)	 from	A	 Goodwin	 (USA).	 These	 new	 cell	 lines	 were	





and	 Aquatic	 Resources	 (BFAR)	 Manila.	 Likewise,	 spring	
viremia	of	carp	virus	(SVCV)	was	received	from	A	Goodwin	











	 A	 total	 of	 1	 samples	 of	 koi	 carp,	 common	 carp,	 grass	
carp,	and	tilapia	from	6	countries	were	tested	for	KHV	by	the	


























but	uses	 the	 laboratory	facilities	of	 the	Veterinary	Section.	 In	
the	Philippines,	BFAR	provides	viral	detection	services	by	PCR	
only.
AQD works with FRA Japan on KHV
The	Fisheries	Research	Agency	of	Japan	engaged	SEAFDEC/
AQD	 to	 develop	methods	 to	 prevent	 and	 control	 koi	 herpes	
virus	and	other	virulent	diseases	 from	spreading.	Koi	herpes	
virus	(KHV)	recently	became	a	major	threat	to	koi	and	common	




characteristics of KHV 
isolates from asia
GD Lio-Po, LD de la Peña, 
J Kurita, M Sano, S Miwa, 
K Way, C Tu, J Somga, ZA 
Orozco, MG Paner
Samples	 of	 koi	 or	 common	 carp	 Cyprinus carpio	 were	
obtained	 from	 Cambodia,	 PR	 China,	 Indonesia,	 Lao	 PDR,	
Myanmar,	 Philippines,	 Taiwan	 and	Vietnam	 in	Apr	 00	 to	
Mar	005	for	detection	of	the	koi	herpes	virus	(KHV).	Virus	
assays	consisted	of	virus	isolation	by	cell	culture	in	KF-1	cells,	



























showed	 that	 KHV	 from	 PR	 China	 and	 Taiwan	 are	 of	 the	
Asian	genotype,	strains	A1	and	A.	The	gene	sequences	of	the	
Malaysian	 isolate	 classified	 this	 as	E7	 strain	of	KHV,	a	new	
strain	of	the	European	genotype.
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Screening of important viral diseases of farmed aquatic 
animals
Several	 PCR	 runs	were	made	 to	 optimize	 the	 detection	 of	 taura	
syndrome	virus	 (TSV)	by	means	of	 primers	R,	F,	 and	F5,	 all	
designed	 by	 the	 laboratory	 of	Dr.	Grace	Lo	 of	National	Taiwan	
University.	AQD’s	 optimized	PCR	protocol	made	 use	 of	 anchor	
dTV	 as	 primer	 for	 the	 reverse	 transcription	 reaction	 using	 the	






Viral nervous necrosis in wild and farmed fish in the 
Philippines
Broodstocks	 and	 larvae	 of	 the	 sea	 bass	Lates calcarifer	 and	 the	
groupers	Epinephelus spp.	 at	 the	AQD	hatchery	were	monitored	





Gulf	 were	 examined	 for	VNN;	 prevalence	 among	 these	 species	
was	 lower	 than	among	fish	from	the	Iloilo	Fishing	Port	sampled	
last	year.
Immunostimulation and vaccination strategies for WSSV 
prevention
Experiments	 were	 done	 on	 tiger	 shrimp	 on	 the	 immunological	
effects	of	four	test	substances:	natural	extracts	from	Vibrio harveyi	
(NVh),	 synthetic	 oligonucleotides	 with	 CpG	 motifs,	 synthetic	








injected	with	 the	 immunostimulants	 and	 challenged	with	WSSV	
survived	 better	 than	 those	 without.	 Thus,	 oligonucleotides	 and	
bacterial	extracts	are	effective	as	immunostimulants	in	shrimp.
Monitoring and surveillance of transboundary pathogens in 
farmed shrimps and freshwater prawns
Visits	were	made	to	Myanmar	on	-	January,	Cambodia	on	1	
Jan–7	Feb,	and	Vietnam	on	-9	Apr	005.	Aside	from	visits	to	
farms	and	hatcheries	 for	 sample	 collection	 and	 familiarization	




spot	 syndrome	 virus	 (WSSV),	 and	 infectious	 hypodermal	 and	
hematopoietic	 necrosis	 virus	 (IHHNV)	 by	 polymerase	 chain	
reaction	 assays.	 Histological	 sections,	 however,	 show	 that	 P.	











for	 TSV	 and	 WSSV	 by	 reverse	 transciption-PCR	 and	 PCR.	
However,	6	samples	were	IHHNV-positive.
	 Sampling	for	P. monodon	in	Negros	Occidental,	Cebu,	and	




showed	 high	 mortality	 after	 collection	 and	 were	 positive	 for	
WSSV	by	one-step	PCR.	Spawners	that	were	sampled	in	August	
were	negative	for	WSSV.






Sampling for fish diseases in Cambodia with the staff of the Ministry of Fisheries
Meeting with the staff of the Department 
of Fisheries in Myanmar
Packing koi samples in Vietnam
	 SEAFDEC Aquacul ture Department 
Control of luminous bacterial disease of tiger shrimp by 
means of fish and other aquaculture species
In vitro	experiment	in	500	ml	sterile	flasks	showed	that	that	growth	
of	luminous	bacteria	is	inhibited	after		days	in	flasks	with	oyster	
culture	water	 and	 after	 6-7	 days	 in	 those	with	 seaweed	 culture	




0	g/m)	 and	 inoculated	 with	 luminous	 bacteria	 (10	cfu/ml)	









(density	 6/m),	 brown	 mussels	 (15/m),	 or	 green	 mussels	







Dr. Nagasawa says sayonara
After	two	years,	two	scientific	
conferences,	 and	 six	 books	
and	 manuals	 at	 the	 helm	 of	
the	 Regional	 Fish	 Diseases	
Program,	 Dr.	 Kazuya	
Nagasawa	 said	 goodbye	 to	
AQD	on		March	005.	The	
AQD	Chief	acknowledged	his	
able	 leadership	 and	 thanked	






4th Meeting of the Asia Regional Advisory Group on Aquatic Animal Health, 
Colombo, Sri Lanka, 22-24 Oct 2005
Launching of five publications of the Regional Fish Diseases Project, 7 July
The terminal report of Phase I of the Regional 
Fish Diseases Program
24th Conference of the OIE Regional Commission for Asia, the Far East, and 
Oceania, Seoul, Korea, 15–18 Nov 2005
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	 Training	 on	 Detection	 of	 Koi	 Herpes	 Virus	 and	 Taura	
Syndrome	Virus	 in	 Fish/Shrimp	was	 carried	 out	 at	 SEAFDEC/
AQD	in	Tigbauan	on	7–1	March	005.	There	were	seven	trainees	
–	five	sponsored	by	GOJ-TF	(two	from	the	Philippines	and	one	
each	 from	Cambodia,	Myanmar,	 and	Vietnam)	 and	 two	paying	












Diseases	 –	Viral	 Pathogens	 of	 Fish	 and	 Shrimp.	 Dr.	 Toshihiro	
Nakai	 from	Hiroshima	University	 lectured	 on	 epidemiology	 of	
viral	diseases	of	fish.
	 AquaHealth	 Online,	 the	 distance-learning	 course	 with	 1	





one	 from	England,	one	 from	Malta,	and	5	 from	the	Philippines	
(	from	BFAR,	one	working	in	Madagascar,	and	a	veterinarian).	
SEAFDEC/AQD	 also	 signed	 up	 six	 of	 its	 research	 assistants	
in	 the	 course.	 Of	 the	 	 elearners,	 11	 passed	 and	 were	 given	
Certificates	of	Training.	The	batch	valedictorian	was	Mary	Nia	
Santos	 of	 SEAFDEC/AQD	who	 got	 a	 grade	 of	 95%.	The	 next	
three	 topnotchers	 were	 also	 from	 the	 Philippines	 and	 the	 fifth	
placer	was	from	Myanmar.
Participants in the training on KHV and TSV, March 2005
Trainees get their 
hands on the electron 
microscope and some 
cell cultures
Dr. Yoshiyuki Oketani from OIE Tokyo lectures at AQD, November 2005
	 SEAFDEC Aquacul ture Department 
This	 Program	 included	 a	 variety	 of	 projects	 and	 activities	according	to	the	needs	of	the	Member	Countries,	as	identified	
during	 the	 Program	 Committee	 Meeting,	 and	 the	 site	 surveys	
conducted	by	AQD	in	00.	Many	of	the	requests	were	for	training	
in	seed	production	and	rural	aquaculture.	IRAP	funded	a	project	
to	 verify	 hatchery	 technologies	 for	 marine	 fishes.	 SEAFDEC/
AQD,	 Indonesia,	 Thailand,	 and	 the	 Philippines	 also	 agreed	 to	
collaborate	 in	 research	 to	 improve	 the	 genetic	 characteristics	





























Morphometric characterization and performance evaluation 
of Macrobrachium rosenbergii and closely related species in 
the Philippines
Samples	 of	 Macrobrachium	 were	 collected	 from	 seven	 wild	











identified	 the	 samples	 as:	 M rosenbergii rosenbergii	 and	 M 
rosenbergii dacqueti	from	Calumpit,	Dinas,	Siay	and	Tambulig;	
M mamillodactylus	 and	 M latidactylus	 from	 Mangagoy;	 M 
lanceifrons	from	Lake	Mainit;	M latidactylus	from	Lake	Lanao.	
The	 three	hatchery	stocks	were	mostly	M rosenbergii dacqueti.	
The	samples	were	distinguished	mainly	through	the	shape	of	the	
rostrum,	body	size,	and	color	pattern.
	 Spawning	 sets	 (1	M	:	5	F)	 of	 four-month	 old	 prawn	 from	 a	
hatchery	 stock	 (BFAR	 strain,	M rosenbergii rosenbergii)	 and	 a	
wild	stock	(Calumpit	strain,	possibly	M rosenbergii rosenbergii	
x	M rosenbergii dacqueti	F1s)	were	placed	 in	replicate	outdoor	





















Integrated Regional Aquaculture Program
Macrobrachium rosenbergii
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Growth of two strains of Macrobrachium rosenbergii in cages 
in Laguna de Bay
Postlarvae	from	two	separate	stocks	of	Macrobrachium rosenbergii	








significant	 different.	 In	 the	 second	 run,	 CAL	 was	 significantly	
better	than	BFAR	in	survival	(0.	vs	61.1%),	SGR	(.9	vs	.6%),	
and	FCR	(.1	vs	.7),	but	not	in	the	final	weight	(.0	vs	.g).
Project members present research results
	 The	 project	 Genetic	 Improvement	 and	 Seed	 Production	 of	
Macrobrachium rosenbergii	has	been	going	on	since	00	under	
the	Aquaculture	Component	 of	 the	Special	 Five-Year	Program.	
To	 assess	 the	 progress	 of	 the	 project,	 the	 Third	 Roundtable	






Indonesia	 presented	 the	 final	 report	 on	 the	 evaluation	 of	 the	
growth	rate	of	GI	Macro	II	strain	in	different	locations.	Thailand	
reported	 the	 progress	 of	 their	 work	 on	 selective	 breeding	 for	
genetic	improvement	of	M rosenbergii.	The	Philippines	presented	
four	reports.
















	 Although	Macrobrachium	 species	are	native	 to	most	of	 the	
Member	 Countries,	 bringing	 in	 Macrobrachium	 stocks	 from	






World Fish Center Workshop and INGA Meeting in Shanghai, September 2005
Macrobrachium farming, Philippines
	 AQD	 scientist	MRR	 Eguia	 participated	 in	 the	World	 Fish	
Center	Workshop	on	the	Dissemination	of	Improved	Fish	Strains:	
Country-Specific	Action	 Plans	 held	 in	 Shanghai,	 China	 on	 1-
	 September	 and	 the	 th	 Steering	 Committee	Meeting	 of	 the	
International	Network	on	Genetics	in	Aquaculture	(INGA)	on		
September.	Travel	was	funded	by	IRAP.
6	 SEAFDEC Aquacul ture Department 
	 SEAFDEC/AQD	sent	Aquaculture	Assistant	Esteban	Garibay	








	 AQD	 staff	 visited	 Thua	 Thien	 in	 mid-00	 to	 assess	 the	
hatchery	 facilities,	 and	again	 from	10	 to		November	00	 to	





by	AQD	 from	August	 to	December	 005.	Of	 the	 	 eLearners	
from	11	 countries,	 nine	 participants	 from	 the	ASEAN	Member	
Countries	(except	Lao	PDR)	were	funded	through	IRAP.
	 IRAP	funded	two	participants,	Mi	Mi	Khaing	from	Myanmar	
and	 Seng	Heng	 from	Cambodia,	 in	 the	 training	 course	Tilapia	
Hatchery	and	Grow-out	conducted	by	the	Binangonan	Freshwater	






in	 the	 training	 course	Crab	 Seed	 Production	 at	Tigbauan	Main	
Station	 from	 1	 September	 to	 1	 October.	 These	 two	 took	 a	
post-training	tour	of	AQD’s	Binangonan	Freshwater	Station,	the	
ABCDEFI’s	Jalajala	farm,	and	Tagaytay	to	see	the	fish	cages	in	
Taal	Lake.Floating cages for transport of rabbitfish broodstock





AQD’s EV Aralar and MA Laron on attachment training at the Surat Thani 
Inland Fisheries Research and Development Center, 6-30 Nov 2005
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	 The	 SEAFDEC	 Aquaculture	 Department	 joined	 many	
research	and	development	institutions	from	around	the	world	in	
Bali,	Indonesia,	from	9	to	1	May	for	World	Aquaculture	005,	
the	 latest	 of	 the	 annual	 forum-event	 organized	 by	 the	 World	
Aquaculture	Society.
Calendars and posters about the ASEAN-SEAFDEC FCG Programs were 
produced with IRAP funding
AQD Chief RR Platon receives visitors and answers queries in Bali
IRRI Deputy Director W Padolina, AQD Chief RR Platon, and SEAFDEC Special 
Advisor Y Kato at the SOM-AMAF+3
	 The	 7th	 Summit	 of	 Ministers—ASEAN	 Ministers	 of	
Agriculture	 and	 Forestry	 and	 the	 5th	 Meeting	 of	 AMAF	 +	 	
was	held	 at	 the	Taal	Vista	Hotel,	Tagaytay	City,	 from	6	 to	0	
September	 005.	 Ministers	 and	 Secretaries	 of	Agriculture	 and	






SEAFDEC	 at	 the	 meetings.	 SEAFDEC/AQD	 Chief	 Rolando	
Platon	also	attended	some	of	the	sessions.	Vice-President	Noli	de	
Castro	of	the	Philippines	formally	opened	the	Summit.
	 SEAFDEC Aquacul ture Department 
Participants in the Planning Workshop for the Integrated Regional Aquaculture Program, Bangkok, 30 Nov—2 Dec 2005
	 SEAFDEC/AQD	 held	 an	 evaluation	 and	 planning	meeting	
for	 the	 Integrated	 Rural	 Aquaculture	 Program	 in	 Bangkok	 in	






	 AQD	 then	 convened	 the	 Planning	 Workshop	 for	 IRAP	




the	output	of	 IRAP	00-005	and	 identified	 the	problems	 that	
would	be	addressed	during	the	second	phase.



















	 The	participants	 then	developed	 the	detailed	plan	of	action	
for	 IRAP	 006-010,	 including	 research,	 verification,	 training,	
information	dissemination,	study	visits,	and	farm	demonstration.	
Countries	 that	 have	 well	 developed	 farming	 technologies	 for	
particular	commodities	were	identified	as	Core	Countries	that	can	
provide	 technical	 assistance	 to	 recipient	 countries.	 Technology	
packages	that	are	well	developed	in	one	country	and	known	to	be	
economically	viable	and	environment-friendly	will	be	considered	
for	 verification	 in	 another	 country.	 Countries	 with	 common	
interests	 in	 specific	 commodities	 were	 urged	 to	 collaborate	 in	
R&D.






Development	 of	 Technologies	 for	 Sustainable	Aquaculture	 and	
Capacity-Building	 for	 Sustainable	 Aquaculture.	 The	 proposed	
program	was	 submitted	 to	 the	 SEAFDEC	 Program	Committee	
during	 its	 th	 Meeting	 in	 Bangkok,	 Thailand	 from	 7	 to	 9	
December	005,	for	endorsement	to	the	SEAFDEC	Council	and	
the	ASEAN	Working	Group	on	Fisheries.







programs	also	meant	changes	 in	 the	research	projects	 that	were	
henceforth	pursued.	The	results	of	 the	ongoing	and	new	studies	
will	be	out	in	journals	1-	years	later.
Bagarinao	 TU.	 005.	 Regional	 Guidelines	 for	 Responsible	
Fisheries	 in	 Southeast	 Asia	 –	 Responsible	 Aquaculture.	
SEAFDEC	Aquaculture	Department,	Iloilo,	Philippines,		pp.
Bagarinao	 TU,	 Primavera	 JH.	 005.	 Code	 of	 Practice	 for	
Sustainable	Use	of	Mangrove	Ecosystems	 for	Aquaculture	 in	






tilapia	 Oreochromis niloticus L.	 breed	 improvement	 in	 the	
Philippines.	Aquacult.	Res.	6:	11-119.
Catap	 ES,	 Traviña	 RD.	 005.	 Experimental	 transmission	 of	
Hepatopancreatic	 Parvovirus	 (HPV)	 infection	 in	 Penaeus 
monodon	 postlarvae,	 pp.	 15-0.	 In:	 Walker	 P,	 Lester	 R,	
Bondad-Reantaso	 MG	 (eds).	 Diseases	 in	 Asian	Aquaculture	
V.	 Fish	 Health	 Section,	 Asian	 Fisheries	 Society,	 Manila,	
Philippines.
Cuvin-Aralar	 ML.	 005.	 Microcystins	 from	 the	 cyanobacteria	
Microcystis aeruginosa	in	Laguna	de	Bay,	Philippines,	pp.	116-
1.	In:	Cuvin-Aralar	et	al.	(005)	below.
Cuvin-Aralar	 ML,	 Punongbayan	 RS,	 Santos-Borja	 A,	 Castillo	
LV,	Manalili	EV,	Mendoza	MM	(eds).	005.	Proceedings	of	the	
First	National	Congress	on	Philippine	Lakes	 (LakeCon00).	
Southeast	 Asian	 Ministers	 of	 Education	 Organization	 and	
Southeast	 Asian	 Regional	 Center	 for	 Graduate	 Study	 and	
Research	in	Agriculture,	Los	Baños,	Laguna,	Philippines.
Dela	Peña	MR,	Villegas	CT.	005.	Cell	growth,	effect	of	filtrate,	
and	 nutritive	 value	 of	 the	 tropical	 prasinophyte	 Tetraselmis 
tetrahele	 (Butcher)	 at	 different	 phases	 of	 culture.	 Aquacult.	
Res.	6:	1500-150.
Eguia	 RV,	 Delos	 Reyes	A	 Jr.	 005.	 High-density	 tank	 culture	
of	Nile	 tilapia	 (Oreochromis niloticus)	 using	 lake	water	with	






Funkensteina	 B,	 Dymana	A,	 Lapidota	 Z,	 de	 Jesus-Ayson	 EG,	
Gertlerc	A,	Ayson	FG.	005.	Expression	and	purification	of	a	
biologically	 active	 recombinant	 rabbitfish	 (Siganus guttatus)	
growth	hormone.	Aquaculture	50:	50-515.
Gapasin	RSJ,	Polohan	B.	005.	Response	of	the	tropical	abalone,	
Haliotis asinina,	 larvae	 on	 combinations	 of	 attachment	 cues.	
Hydrobiologia	5:	01-06.
Research Publications





and	 quantitative	 comparison	 of	 bacterial	 flora	 associated	
with	 hatchery-reared	 and	 wild-caught	 shrimp	 postlarvae.	
In:	 Proceedings	 of	 the	 International	Workshop	 on	Antibiotic	
Resistance	in	Aquaculture	Environments;	-5	February	005;	
Chiang	Mai,	Thailand.	(CD-ROM)
Leaño	 EM,	 Lio-Po	 GD,	 Nadong	 LA,	 Tirado	AC,	 Sadaba	 RB,	
Guanzon	NG	Jr.	005.	Microflora	of	the	“green	water”	culture	
system	of	 tiger	 shrimp	Penaeus monodon.	Aquacult.	Res	 6:	
151-157.
Lio-Po	 GD,	 Leaño	 EM,	 Peñaranda	 MMD,	 Villa-Franco	 AU,	
Sombito	 CD,	 Guanzon	 NG	 Jr.	 005.	 Anti-luminous	 Vibrio	
factors	associated	with	 the	“green	water”	grow-out	culture	of	
the	tiger	shrimp	Penaeus monodon.	Aquaculture	50:	1-7.
Luhan	 MRJ,	 Ferrer	 MSR,	 Tanaka	 J,	 Aruga	 Y.	 00.	 Monthly	












Romana-Eguia	MR,	 Ikeda	M,	 Basiao	 ZU,	 Taniguchi	 N.	 005.	











in	 bacteria	 isolated	 from	 aquaculture	 environments	 in	 the	
Philippines.	 In:	 Proceedings	 of	 the	 International	 Workshop	
on	Antibiotic	Resistance	in	Aquaculture	Environments;	-5	
February	005;	Chiang	Mai,	Thailand.	(CD-ROM)
Elvira O. Tan Memorial Award 2005
Best Paper in Aquaculture




DA-BAR R&D Paper Awards 2005
ET quinitio, VR alava, J de Pedro, Z Orozco, M Wille 
Reproductive	performance	of	mud	crab	Scylla serrata	
fed	dietary	lipids
FdP Estepa, ET quinitio, EM Rodriguez 
Seed	production	of	Charybdis feriatus





22 Feb JH Primavera Integration of mangroves and aquaculture
04 May CL Pitogo Where in the world is Penaeus vannamei?
24 May C Graf Hatchery broodstock improvement for  
 Penaeus vannamei
24 May C Graf Use of bacteria for pond treatment or soil  
 improvement in Penaeus vannamei culture
17 Jun EFC Doyola,  The 2005 Japan-ASEAN Youth Friendship  
JB Biñas,  Programme: Agriculture (Aquaculture) 
SB Alayon
23 Jun WG Yap Constraints to optimizing milkfish production  
 potentials in the Philippines
26 Jul CM Caipang Development of DNA vaccines for marine fish
28 Jul M Langdown The zonation and distribution of mangrove  
K Hutchinson flora and fauna in relation to topographical  
 height and tidal inundation
16 Aug JA Amar Evaluation of amino acid-chelated trace  
 elements as dietary supplements in rainbow  
 trout Oncorhynchus mykiss
01 Sep K Hoffman DNA nucleotides and Vannagen
15 Sep JH Primavera  EC-CAMS and EASY GOES in Nha Trang,  
CL Pitogo Vietnam 
ET Quinitio 
FDP Estepa  
ME Rodriguez
10 Nov JM Oclarit Application of marine biotechnology in  
MR de la Peña aquaculture and medicine
25 Nov JH Primavera Agusan Marsh and Mainit Lake 
TU Bagarinao
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Training
Training courses at SEAFDEC/AQD in 2005
Training Courses Duration Trainees (type, group) Number, gender Age (yr) Countries represented Funding
Farmers Training in Integrated Fish Farming 
(AQD-BFS with ABCDEFI; 4 sessions)
27–28 Jan 
31 Jan–1 Feb 
10–11 Feb 
31 Mar–1 Apr
Fish farmers, Municipal 
Agriculture Officers
174M + 41F 33–65 Philippines DOST
Farmers’ Training in Freshwater Aquaculture 24–25 Feb 
26-27 Apr 
Fish farmers, Municipal 
Agriculture Officers
32M + 2F 
17M + 14 F
37–51 Philippines DOST
Tilapia Hatchery and Grow-Out Operations 14–18 Mar Private farmers 2M 26, 50 Philippines Personal
Induced Spawning of Bighead Carp 14–18 Mar Private farmers 1M 40 Philippines Personal




Govt officers, private 
sector
1M + 2F 22–33 Philippines Capiz Province 2, 
Personal 1
Detection of Koi Herpes Virus and Taura 
Syndrome Virus in Fish/Shrimp




Use of PCR in the Detection of Shrimp  
Viruses
15–19 Mar Govt officers 1M + 4F 31–44 Philippines BFAR-AQD
Responsible Aquaculture as a Component of 
Integrated Ecosystems Management
18–29 Apr Govt officers, lecturers, 
researchers, environment 
advocates
8M + 3F 25–45 Philippines, China, Cambodia, 




Marine Fish Hatchery 4 May–16 Jun Govt officers, technician, 
aquaculturists




Freshwater Aquaculture 18 May–4 Jun College instructors 4M + 4F 30–51 Philippines TESDA 8
Research Internship for Faculty 1 Jul–30 Nov College instructor 1F 32 Philippines Cavite State Univ 
- Naic
Environment-Friendly Shrimp Farming 19 Jul–15 Aug Hatchery technicians 3M 28 Saudi Arabia Saudi National 
Prawn Co. 3
Freshwater Aquaculture 26–27 Jul Vigan fish farmers 37M + 7F Philippines Vigan City 44









14M + 9F 22–52 Philippines, Brunei Darussalam, 
Cambodia, Indonesia, 
Malaysia, Myanmar, Singapore, 
Thailand, Vietnam, Malta
ASEAN 9,  
BFAR 3, AQD 7,  
personal 4
Biotech Techniques and Instrumentation 7–14 Aug Govt officers 5M + 10F  22–49 Philippines BFAR, AQD
Freshwater Aquaculture 17 Aug – 6 Sep Students, farmer 2M + 1F 29–32 Philippines, Chile, Ecuador Personal
Crab Seed Production 14 Sep – 14 Oct Govt officers, academe, 
private sector
6M + 4F 32–55 Philippines, Indonesia, Brunei 
Darussalam, China, Malaysia, 
Federated States of Micronesia
GOJ-TF 2; AQD 1 
Cavite State Univ 
1 personal 6
Important Viral Diseases of Shrimps and 
Fishes
14–29 Nov Govt officers 3M + 7F 24–45 Philippines, Brunei Darussalam, 
Cambodia, Indonesia, Lao 
PDR, Malaysia, Myanmar, 
Singapore, Thailand, Vietnam
GOJ-TF 10, OIE
Hatchery and Grow-out of Abalone 14–29 Nov Govt officers, researcher, 
technicians
10 M 22–45 Philippines, Vietnam, Canada, 
Federated States of Micronesia
Personal
BIMP-EAGA Participatory Workshop on 
Responsible Aquaculture Development
13–16 Dec Govt officers 36M + 4F Malaysia ASEAN 
Foundation
Total 25 sessions 356M + 106F
AQD Aquaculture Department; BFS Binangonan Freshwater Station; DOST Department of Science and Technology; ABCDEFI Aquaculture-Based Countryside Development Enterprises 
Foundation, Inc.; TESDA Technical Education and Skills Development Authority; UNESCO United Nations Educational Social and Cultural Organization; MAB Man and the Biosphere 
Reserve; SeaBRnet Southeast Asian Biosphere Reserves Network; GOJ-TF Government of Japan Trust Fund; NAFIQAVED National Fisheries Quality Assurance and Veterinary Directorate 
of Vietnam; DA-BFAR Department of Agriculture Bureau of Fisheries and Aquatic Resources; OIE Office International des Epizooties; BIMP-EAGA Brunei-Indonesia-Malaysia-Philippines 
East Asian Growth Area; ASEAN Association of Southeast Asian Nations
5	 SEAFDEC Aquacul ture Department 
Internships (for a fee) and on-the-job training, 2005
Interns' Institution Academic course Assignment at AQD Sessions # by gender
Iloilo and Western Visayas
Phil Science High School - Western Visayas High School Year 2 FishWorld 13 Apr-18 May 1M + 9F
University of the Philippines High School, Iloilo High School Year 3 FishWorld 02-27 May 1M + 5F
Northern Iloilo Polytechnic State College,Concepcion BS Fisheries Dumangas Brackishwater Station 11 Apr - 11 May 6M + 2F
Northern Iloilo Polytechnic State College, Estancia BS Fisheries Fish Hatchery 17 Apr - 17 May 2F
Southern Iloilo Polytechnic College AB Info Tech Library, Data Bank 11 Apr - 27 May 1M + 6F
Southern Iloilo Polytechnic College BS InfoTech Engineering Section 2 Jun - 18 Oct 4M
Southern Iloilo Polytechnic College BS Info Tech Engineering Section 06 Jun - 26 Oct 4M
University of the Philippines in the Visayas BS Chemistry Central Analytical Lab 13 Apr-18 May 3F
West Visayas College of Science & Technology BS Electrical Engg Engineering Section 25 Apr- 25 May 2M
STI College BS Computer Sci Data Bank 25 Apr - 25 May 1M
Aklan State University BS Vet Med Fish Health Section 26 Apr - 25 May 1M + 2F
Capiz State University, Dayao, Roxas City BS Fisheries Different hatcheries 24 Oct - 13 Nov 6M
Collegio de San Agustin, Bacolod BS Chemistry Centralized Analytical Lab 04 Apr - 17 May 1M
Individual, Tigbauan, Iloilo BS Fisheries Fish Health Section 12 - 14 Jan 1F
Individual, Tigbauan, Iloilo BS Fisheries Fish Hatchery 18 Jul - 18 Aug 1F
Individual, Tigbauan, Iloilo College Abalone Hatchery 25 Jul - 25 Aug 1M
Individuals, Tigbauan, Iloilo College, high school Natural Food Lab 01 Aug - 01 Sep 1M + 1F
Individual, Tigbauan, Iloilo Vocational Course Engineering Section 30 Aug - 30 Sep 1M
Individual, Tigbauan, Iloilo High School Mud Crab Hatchery 21 Oct - 21 Nov 1M
Individual, Tigbauan, Iloilo BS Biology Natural Food Lab 02 Nov - 02 Dec 1F
Individual, Oton, Iloilo BS Fisheries Abalone Hatchery 14 Feb - 23 Mar 1F
Individuals, Oton, Iloilo BS Aquaculture Fish Health Section, Fish Hatchery 14 Feb - 14 Mar 2F
Individual, Iloilo City BS Biology Molecular Biology Lab 11 Jul - 11 Aug 1F
Individual, Iloilo City BS Fisheries Fish Hatchery 08 Nov -07 Jan 2F
Individual, Iloilo City BS Biology Natural Food Lab 21 Nov - 07 Dec 1F
Individual, San Joaquin, Iloilo Bs Fisheries Abalone Hatchery 14 Feb - 23 Mar 1F
Individual, San Joaquin, Iloilo BS Fisheries Mud Crab Hatchery 27 May- 27 Jun 1F
Individual, Miagao, Iloilo BS Fisheries Fish Hatchery 14 Jun - 14 Jul 1F
Individual, San Miguel, Iloilo BS Biology Abalone Hatchery 04 Jul - 04 Aug 1M
Individual, Barotac Nuevo, Iloilo BS Fisheries Fish Health Section 01 Aug - 01 Sep 1F
Individual, Leganes, Iloilo BS Biology Abalone Hatchery 06 Jul - 06 Aug 1F
Individual, Nueva Valencia, Guimaras BS Fisheries Igang Marine Station 27 Apr- 27 May 1F
Individual, Patnongon, Antique BS Aquaculture Fish Health Section 01 Aug - 01 Sep 1F
Individual, Patnongon, Antique BS Aquaculture Phycology Lab 29 Aug - 08 Sep 1F
Individual, Roxas City BS Med Tech, Fisheries Fish Health Section 12 - 14 Jan 1 M + 1F
Individual, Roxas City Masters in Aquaculture Mud Crab Hatchery 01 - 06 Nov 1M
Individual, Ibajay, Aklan BS Fisheries Mud Crab Hatchery 27 May- 27 Jun 1M
Individual, Bacolod City BS Aquaculture Fish Health Section 14 Feb - 14 Mar 1F
Individual, Bacolod City BS Aquaculture Fish Health Section 22 Feb - 08 Mar 1F
Outside Western Visayas
Don Mariano Marcos Memorial State University BS Fisheries Binangonan Station, Jalajala 2005 2M + 1F
Pangasinan State University BS Fisheries Binangonan Station, Jalajala 2005 3M
University of Rizal System BS Fisheries Binangonan Station, Jalajala 14 Nov - 6 Jan 4M + 5F
Cavite State University BS Fisheries Binangonan Station, Jalajala 2005 9F
Mindanao State University, Marawi BS Fisheries Different laboratories 07 Apr - 10 May 9M + 4F
Mindanao State University, Naawan BS Fisheries Mud Crab Hatchery/Fish Health Section 14 Apr - 27 May 2M + 4F
Zamboanga State College Marine Sci & Technology BS Aquaculture Different laboratories 06 Apr - 13 May 8M + 6F
Mindanao Polytechnic State College, Panaon BS Marine Biology Fish Hatchery 07 Apr - 16 May 3F
Davao del Norte State College BS Fisheries Different laboratories 14 Apr - 19 May 6M + 4F
Dipolog School of Fisheries Aquaculture Technician Different hatcheries 15 Nov - 12 Feb 8M 
Southern Phil Agribusiness & Marine &
     Aquatic School of Technology BS Marine Biology Fish Health Section 14 Apr - 31 May 1F, 1M
Individual, Pagsanjan, Laguna Undergraduate Abalone Hatchery 13-24 May 1M
Individual, Naic, Cavite MA General Science Abalone Hatchery 04 Jul - 04 Nov 1F
Individual, Naic, Cavite BS Fisheries Mud Crab Hatchery 28 Oct - 28 Nov 1 M
Individual, Surigao del Norte BS Commerce Year 3 Abalone Hatchery 27 Jun - 30 July 1F
Individual, Zamboanga City BS Marine Biology Natural Food Lab 18 Jan - 12 Feb 1M
Individual, Bangladesh BSc Fisheries Shrimp Hatchery 19 Oct - 6 Nov 1M
Total                                  20 institutions 58 sessions 75 M + 84 F
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UNESCO – MAB – SeaBRnet Training Course 
Responsible Aquaculture 
as a Component of Integrated Ecosystems Management
Aquaculture Department 
Southeast Asian Fisheries Development Center 
Tigbauan, Iloilo, Philippines 
18-29 April 2005
Biosphere	Reserves	are	important	means	to	ensure	biodiversity	conservation	 and	 sustainable	 development.	 Integrated	
ecosystems	 management	 is	 the	 recommended	 approach	 to	 the	





about	 aquaculture	 so	 that	 they	 can	 properly	 integrate	 it	 in	 the	
planning	 and	 management	 of	 the	 sites—along	 with	 the	 other	
economic	sectors,	and	with	due	consideration	of	the	environment	
and	the	people.
	 Aquaculture	 is	 an	 important	 solution	 to	 the	 problem	 of	
declining	fisheries	catch	brought	about	by	intense	fishing	pressure	
due	 to	 the	 rapidly	 increasing	 world	 population	 and	 demand	








Indeed,	 aquaculture	 can	 be	 carried	 out	 in	 responsible	 ways	 in	
harmony	with	the	environment	and	has	great	potential	to	benefit	
the	local	people	and	the	national	economy.
	 The	 SEAFDEC	 Aquaculture	 Department	 successfully	
implemented	the	Training	Course	on	Responsible	Aquaculture	as	
a	Component	of	Integrated	Ecosystems	Management.	Eleven	site	
managers	 and	 stakeholder	 representatives	 from	eight	SeaBRnet	
Member	 Countries	 participated	 in	 the	 course—two	 each	 from	
Cambodia,	 Thailand,	 and	 Vietnam,	 and	 one	 each	 from	 China,	
Indonesia,	Malaysia,	Myanmar,	and	the	Philippines.	The	lectures	
and	field	 trips	were	 conducted	 at	AQD	 in	 Iloilo	 and	 in	various	
places	around	the	Philippines	from	1	to	9	April	005.
At a crab farm in the mangroves in Batan, Aklan
At a tilapia farm in Taal Lake
5	 SEAFDEC Aquacul ture Department 
AQD hosts ASEM Workshop on Education and Training, 24-27 September 2005




Ireland,	 Japan,	Malaysia,	 Philippines,	 Singapore,	 Spain,	United	
Kingdom,	and	Vietnam.	Many	participants	were	the	Who’s	Who	









	 The	 E&T	Workshop	 aimed	 to	 determine	 future	 actions	 to	
improve	the	interaction	and	networking	between	Asia	and	Europe	
with	 respect	 to	 aquaculture	 education	 and	 training.	On	 the	first	
day,	the	participants	talked	about	the	advances	in	E&T	in	the	two	
regions	 and	 got	 some	 sense	 of	 the	 strengths	 and	 opportunities.	
Margaret	Eleftheriou	described	the	new	imperatives	in	European	




AQD’s	 initiatives	 and	 programs	 in	 aquaculture	 training	 and	
information.
	 The	 participants	 then	 discussed	 ways	 for	 universities	 and	
international	organizations	in	Asia	and	Europe	to	work	better	to	
improve	aquaculture	E&T.	They	agreed	that	ASEM	cooperation	
in	E&T	would	be	more	 immediately	 fruitful	 if	 focused	 initially	
on	 formal	 academic	 courses	 at	 the	 postgraduate	 level.	 Existing	








	 Finally,	 the	 Workshop	 formulated	 specific	 ‘doable’	
recommendations	for	consideration	by	the	European	Commission.	
These	recommendations	and	the	other	documents	and	output	of	the	
E&T	Workshop	 have	 been	 posted	 at	www.asemaquaculture.org	
for	the	participants’	use.
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SEAFDEC works with BIMP-EAGA
AQD	 conducted	 the	 Training-Workshop	 on	 Responsible	
Aquaculture	Development	in	Sandakan,	Sabah	from	1	to	16	
December,	 the	first	of	five	such	sessions	under	 the	ASEAN	
Human	 Resources	 Development	 Project	 for	 Sustainable	
Fisheries	in	the	BIMP-EAGA—	Brunei,	Indonesia,	Malaysia,	
Philippines	 East	 Asia	 Growth	 Area.	 Local	 arrangements	
for	 the	 workshop	 were	 made	 by	 the	 Sabah	 Department	 of	
Fisheries	 headed	by	Mr.	Awang	Hj	Pakar	 and	 the	Fisheries	





	 The	 AQD	 team	 consisted	 of	 lecturers	 WG	 Yap	 (who	
taught	 about	 responsible	 aquaculture,	 project	 planning	 and	
development),	 NRS	 Jamon	 (about	 crab	 culture	 and	 culture	
of	 marine	 fish	 in	 cages),	 CM	Ganancial	 (about	 mangrove-

















Ruzlee	 Jumatin	 introduced	 himself	 as	 the	 CEO	 making	 a	
presentation	to	his	Board	of	Directors!	Two	of	the	participants	
had	trained	at	AQD	before.
BIMP-EAGA trainees in Sandakan work on their project proposals
The AQD Library
The	 AQD	 Library	 is	 still	 the	 best	 aquaculture	 library	 in	
Southeast	Asia.	The	present	collection	based	on	the	accession	
book	 stands	 at	 1,10	 monographs,	 ,7	 SEAFDEC	
publications,	,075	bound	serial	volumes,	9,57	pamphlets,	
and	 a	 variety	 of	maps,	 posters,	microfiche	 and	CD-ROMs.	
Our	 Follet	 database	 collections	 stands	 at	 ,150	 titles	
and	 5,5	 volumes/copies	 as	 of	 1	Dec	 005.	The	 Follet	
database	 collections	 are	 available	 for	 use	 at	 the	 Library,	
through	the	internet	via	online	public	access	(OPAC)	at	the	








16	 serial	 subscriptions.	 In	 exchange	 for	AQD	publications,	
11	 books,	 	 CDs,	 6	 pamphlets,	 15	 reprints,	 55	 journal	
titles/issues	 were	 received	 from	 different	 libraries	 and	
institutions.	News	items	on	science	including	news	stories	on	
SEAFDEC	AQD	were	posted.
	 The	 Library	 served	 ,151	 readers	 and	 lent	 out	 1,7	
materials	 over	 5	 days	 of	 library	 service.	 About	 1,79	















	 SEAFDEC/AQD	 publications	 and	 duplicate	 materials	
were	donated	to	the	libraries	of	the	several	universities	around	
the	Philippines,	whose	students	or	faculty	members	came	to	
visit	AQD	 for	 training	 or	 meetings.	 The	 Library	 also	 sent	
materials	to	Sri	Lanka’s	Department	of	Fisheries	and	Aquatic	
Resources	and	several	European	universities	whose	 faculty	
members	 attended	 the	ASEM	Workshop	 on	Education	 and	
Training	held	at	AQD	in	September	005.
56	 SEAFDEC Aquacul ture Department 
Information Dissemination
The	 SEAFDEC	 Aquaculture	 Department	 actively	 produces	information	 about	 aquaculture	 science	 and	 technology	 in	 a	
variety	of	formats	and	makes	these	widely	available	to	researchers	
and	technologists,	students	and	teachers,	farmers	and	technicians,	
managers	 and	 entrepreneurs,	 regulators	 and	 policy-makers.	
Information-sharing	 is	 a	 shared	 function	 of	 AQD	 researchers,	
librarians,	 as	 well	 as	 training,	 information,	 and	 development	
communication	specialists.	The	target	clients	and	users	of	AQD’s	
information	 services	 and	 products	 range	 from	 local	 (Iloilo)	 to	
national	(Philippines)	to	regional	(Southeast	Asia)	to	global.
	 The	 information	 that	AQD	delivers	 comes	mostly	 from	 its	
own	 research,	 technology	 verification,	 and	 related	 work,	 but	





	 AQD	 publications	 in	 005	 are	 listed	 under	 the	 programs	
elsewhere	in	this	report.	The	annual	report,	AQD Highlights 2004	
was	 released	 in	April.	The	newsletter	AQD Matters	was	 issued	
monthly	 through	 email	 and	 uploaded	 to	 the	 website.	 Several	
























SEAFDEC,	held	 in	Pattaya,	Thailand	 from	1	 to	16	December	
005.	ISEP	supports	capacity-building	for	the	information	staff	of	
the	Secretariat	and	the	Departments.
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AQD booth at the Bangus Congress
	 SEAFDEC/AQD	 joined	 the	 nd	 Bangus	 Congress	 and	
Exhibition	 on	 -9	 April	 005	 at	 Bonuan	 Binloc,	 Dagupan	




concerns,	 both	 local	 and	 global.	At	 the	 end	 of	 the	Congress,	 a	
resolution	was	 formulated	 that	 highlighted	 the	 problems	 of	 the	







World	 Trade	 Center	 in	 Manila.	 The	 Meralco	 Foundation	 Inc.	
invited	AQD	to	share	a	booth	with	the	joint	theme	Empowering 
the countryside.
OFCA staff members K Sasamoto and K Sakurai assist AQD’s WG Yap man the 
SEAFDEC/AQD booth in Fukuoka
	 Upon	 the	 invitation	 of	 the	 Overseas	 Fisheries	 Consultants	





held	 at	 the	Fukuoka	 International	Convention	Center	 under	 the	
co-sponsorship	of	OFCA	and	the	Asian	Fisheries	Society,	Japan	
Chapter.
Agriculture Secretary Domingo Panganiban visits the MFI-AQD booth during 
AgriLink 2005
SEAFDEC’s information staff commit themselves to enhancing SEAFDEC 
visibility and communication
AQD Scientist MLC Aralar 
explains SEAFDEC to some 
Japanese during the SOM-
AMAF+3 in Tagaytay
5	 SEAFDEC Aquacul ture Department 
SEAFDEC	 FishWorld	 is	 a	 museum-aquarium-visitor	 center	established	 by	 the	 SEAFDEC	 Aquaculture	 Department	
(AQD)	 in	 July	 000	 to	 inform	 the	 general	 public	 about	
responsible	aquaculture	and	fisheries,	biodiversity	conservation,	





Philippines	 High	 School	 in	 Iloilo.	 In	 July,	 FishWorld	 held	 the	
10th	Aquaculture	Week.	 In	 November,	 FishWorld	 Curator	 TU	
Bagarinao	 and	Visitor	Guide	EF	Doyola	 visited	Agusan	Marsh	
and	Lake	Mainit	in	Mindanao	and	collected	a	variety	of	freshwater	
fishes	 and	 invertebrates.	 Several	 beach	 towns	 and	 fish	markets	
were	also	visited	for	marine	specimens.
High school science students visit fishing villages, April 2005
	 The	Museum	of	Aquatic	Biodiversity	now	has	about	,000	










Orcaella brevirostris,	 a	 short-finned	 pilot	 whale	 Globicephala 
macrorhynchus,	 a	melon-headed	whale	Peponocephala electra,	
a	 megamouth	 shark	Megachasma pelagios,	 three	 whale	 sharks	
Rhincodon typus,	 a	 sunfish	Mola ramsayi,	 a	 leatherback	 turtle	
Dermochelys coriacea,	seven	olive	ridleys	Lepidochelys olivacea,	
six	 hawksbills	 Eretmochelys imbricata,	 and	 1	 green	 turtles	
Chelonia mydas.
	 Marine	 turtles	 are	 quite	 often	 caught	 by	 fish	 corrals	 in	
Tigbauan,	Iloilo.	Captured	turtles	and	dugongs	were	reported	to	the	
Pawikan	Conservation	Project	of	the	Department	of	Environment	










Agusan Marsh, Nov 2005
Mabua, Surigao City, Nov 2005
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Endangered marine 
animals brought to 
FishWorld in 2005 
(clockwise): hawsksbill 
turtle later released off 
Igang; sunfish caught 
at the mouth of Iloilo 
River; confiscated 
hawksbill from Boracay; 
leatherback turtle caught 
off Parara, Tigbauan; 
Irrawaddy dolphin 
caught off Siete Pecados, 
Iloilo; dugong caught 
off Guimaras; whale 
shark caught off Jordan, 
Guimaras
60	 SEAFDEC Aquacul ture Department 
Finances
The	 Host	 Government	 of	 the	 Philippines	 (GOP)	 approved	for	 005	 a	 contribution	 of	 P100	Million	 to	 the	 SEAFDEC	
Aquaculture	 Department	 through	 the	 Department	 of	 Foreign	
Affairs’	 International	Commitment	Fund.	Fortunately	 for	AQD,	
non-GOP	external	sources	of	funds	were	also	available	for	various	




ASEAN-SEAFDEC	 Fisheries	 Consultative	 Group	 mechanism.	
More	than	P	Million	of	the	GOP	contribution	paid	for	Personnel	
Services	at	AQD.
SOURCES OF FUNDS 1 Jan to 31 Dec 2005 Amount
Contribution of the Government of the Philippines 100,000,000  
General Operating Funds 
Contribution of the Government of Japan 2,609,745  
Operating Funds for ASEAN-SEAFDEC Special Five-Year Program 
Government of Japan Trust Fund 7,331,030  
Development of Disease Surveillance System for Aquatic Animals 4,371,280 
Stock Enhancement for Threatened Species of International Concern 1,082,000 
Regionalization of Code of Conduct for Responsible Fisheries 1,877,750
External Grants 10,471,099  
Japan International Research Center for Agricultural Sciences (JIRCAS) 1,331,364 
Republic of Palau 1,673,642 
Australian Centre for International Agricultural Research (ACIAR) 359,475 
Fisheries Research Agency (FRA) Japan 730,893 
World Fish Center 435,000 
European Commission 4,166,675 
Asia-Europe Meeting (ASEM) Aquaculture Platform 67,219 
Degussa Texturant, France 51,899 
Cavite State University, Naic 250,000 
Technical Education & Skills Development Authority (TESDA) 190,000 
United Nations Educational Scientific & Cultural Organization (UNESCO) 1,160,732 
Deparment of Science & Technology (DOST) 54,200
Department Agriculture Bureau of Fisheries and Aquatic Resources 600,764  
Production income from JMANTTP projects 400,764 
Private sector cooperators 200,000
DA National Fisheries Research and Development Institute 3,800,000  
Income of Research Division 2,660,380  
Service laboratories 832,380 
Integrated Milkfish Broodstock & Hatchery 497,410 
Finfishes Hatchery 311,955 
Abalone Hatchery 351,617 
Mudcrab Hatchery 66,325 
Feed Mill 117,168 
Miscellaneous income 483,525
Income of Training & Information Division 3,479,125  
Training & Internship fees 2,506,571 
Sale of publications 628,543 
Sale of UNESCO Handbook on Mangroves 129,726 
FishWorld income 98,953 
Miscellaneous income 115,332
Income of Technology Verification & Commercialization Division 1,324,224  
Production of shrimps 890,765 
Production of mud crabs 21,928 
Production of fishes 405,992 
Miscellaneous income 5,540
Income of Administration & Finance Division 6,460,787  
Housing rentals, TMS & BFS 1,582,420 
Vehicle use 1,696,414 
Interest/dividends 2,450,625 
Income from bidding of assets 195,979 
Miscellaneous income 535,349
 Total 138,737,154 
APPLICATIONS OF FUNDS 1 Jan to 31 Dec 2005 Amount
General Operating Expenses 82,931,793  
Personnel Services 33,070,108 
Maintenance and Operations 34,399,024 
Capital Outlay/Repairs 3,626,712 
Project Expenses Research Division 6,957,317 
Project Expenses Training & Information Division 1,805,205 
Project Expenses Technology Verification & Commercialization Division 3,073,427
ASEAN-SEAFDEC Special Five-Year Program 5,239,359  
Aquaculture for Rural Development 3,027,414 
Supply of Good Quality Seeds 2,211,945
Government of Japan Trust Fund 12,411,899  
Development of Disease Surveillance System for Aquatic Animals 6,943,097 
Stock Enhancement for Threatened Species of International Concern 1,352,852 
Regionalization of the Code of Conduct for Responsible Fisheries 2,069,247 
Mangrove-Friendly Aquaculture 2,046,704
Externally funded projects 9,755,656  
AusAID-Pacap -Poverty alleviation through aquaculture in Manlot Island 214,173 
Aquaculture consultancy project in Ngatpang State, Republic of Palau 1,819,409 
ACIAR research on growth factors 402,103 
European Commission - Culture and Management of Scylla species 2,526,442 
ASEM Workshop on Education and Training 140,210 
JIRCAS research on essential fatty acids and viral nervous necrosis 1,457,739 
Fisheries Research Agency - research on koi herpes virus 472,017 
World Fish Center - Survey milkfish technologies 717,103 
University of Mahajanga, Madagascar training course in shrimp farming 51,900 
Cavite State University - Research internship for faculty 155,611 
TESDA-Training course on freshwater aquaculture 182,733 
UNESCO-MAB-SeaBRnet Training course on responsible aquaculture 1,161,135 
DOST X -Seaweeds production in Lanao del Norte 36,726 
DA-BAR Fisheries Sector Program publication of research reports 164,825 
BIMP-EAGA Training course on responsible aquaculture 189,339 
Frabelle Fishing Corp production of bighead carp seedstock 64,192
Department of Agriculture Bureau of Fisheries and Aquatic Resources 889,435  
Joint Mission for Accelerated Nationwide Technology Transfer (JMANTTP) 410,940 
Collaborative projects with the private sector 478,495
DA-National Fisheries Research and Development Institute 5,854,176  
Aquaculture biotechnology projects 437,672 
Laboratory Facilities for Advanced Aquaculture Technologies 5,416,504
Committed Funds 21,654,835  
Ongoing projects 6,678,422 
Ongoing capital outlay/equipment/repairs 14,976,413
Total 138,737,154 
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Research Training and Information Technology Verification  
& Commercialization
Administration & Finance
SEAFDEC Council SEAFDEC Secretariat
SEAFDEC/TD SEAFDEC/MFRD SEAFDEC/AQD SEAFDEC/MFRDMD
Office of the Chief
Personnel and Management
6	 SEAFDEC Aquacul ture Department 
dr. Koichi Okuzawa 
aqd deputy Chief
From	 the	 Fisheries	Research	Agency	
of	 Japan,	 particularly	 the	 National	
Research	 Institute	 of	 Aquaculture	
in	 Mie,	 Japan,	 Dr.	 Koichi	 Okuzawa	
joins	 the	 SEAFDEC	 Aquaculture	
Department	as	Deputy	Chief	and	GOJ-
Trust	 Fund	 Co-Manager,	 effective	 1	
March	005.
From the Office of the Chief
Executive Order No. 1





Division	 Heads	 and	 Program	 Leaders	 as	 Members.	 The	
Management	Committee	is	a	consultative	body	that	the	Chief	
may	convene	to	discuss	important	matters.
administrative Order No. 19
Designation of Program Leaders
Upon	further	refinement	in	the	restructuring	of	departmental	
programs	and	in	order	to	provide	focus	and	ensure	continuity	
in	 technology	 development	 through	 all	 the	 production	
phases	 of	 aquaculture	 species,	 program	 implementation	
shall	 be	 based	 on	 problem	 areas	 of	 specific	 commodities.	
The	 problem-based	 programs	 and	 the	 respective	 Program	
Leaders	are:






administrative Order No. 22
Designation of Atty. Jerry T. Opinion as Head of the 
Administration and Finance Division
administrative Order No. 44








Executive Order No. 2
Amended Hospitalization Benefits of Fixed-Term/
Contractual Employees
Starting	1	August	005,	the	hospitalization	benefits	of	fixed-
term/contractual	 employees	 shall	 be	 equal	 to	 the	 benefits	
enjoyed	 by	 regular	 employees.	 Coverage	 excludes	 their	
dependents.
Executive Order No. 5
New SEAFDEC/AQD Job Classification and Compensation 
(Salary) Structure
The	 new	 SEAFDEC/AQD	 Job	 Classification	 and	 Salary	
Structure	shall	take	effect	starting	1	October	005.
atty. Jerry T. Opinion 
Head, aFd
The	 new	 Head	 of	 Administration	
and	 Finance	 is	 an	 amiable	 lawyer	
and	 accountant,	 part-time	 Instructor	
at	 the	 College	 of	 Commerce	 and	
Accountancy	 of	 the	 University	 of	
San	 Agustin,	 former	 Vice-President	
of	Panay	Electric	Company,	 Inc.,	 and	
former	 Auditor	 in	 the	 Commission	
on	 Audit.	 Atty.	 Opinion	 is	 5	 years	
young,	 married	 to	 Judge	 Ma.	 Elena	




Ruel	 Eguia,	 BFS	 Aquaculture	
Specialist	 and	 ABCDEF	 Inc.	
Extension	and	Marketing	Coordinator,	
was	 in	 Zimbabwe	 in	 May	 005	 for	
a	 month-long	 assignment	 with	 the	
United	Nations’	Food	and	Agriculture	
Organization.	 Ruel	 served	 as	 FAO	
Specialist	and	assessed	the	feasibility	





Program,	 vice	 Dr.	 Kazuya	 Nagasawa.	 He	 earned	 his	 PhD	 in	
Fisheries	 in	199	 from	 the	Department	of	Fisheries,	Faculty	of	
Agriculture,	University	 of	Tokyo.	Dr.	Okuzawa	brings	 to	AQD	
plenty	 of	 expertise	 in	 endocrinological	 research	 and	 technical	
experience	 in	 histology,	 biochemistry,	 radioimmunoassay,	
molecular	biology	and	biotechnology,	and	marine	fish	breeding	
and	rearing.
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dr. Jurgenne H. Primavera
• AQD Senior Scientist 
• PhD Marine Science, UP-Diliman 
• PhD Science honoris causa, Stockholm University 2004 
• Pew Fellow in Marine Conservation 2005 
• Outstanding Filipino Woman in Fisheries and Aquatic Resources 
Research, Development, and Industry 2005 
• NAST Outstanding Book Awardee 2005
AQD	Senior	Scientist	Dr.	Jurgenne	Honculada	Primavera	was	chosen	as	one	of	five	Pew	Fellows	in	Marine	Conservation	in	
005.	She	was	awarded	$150,000	for	a	three-year	project	to	protect	
mangrove	 habitats.	 She	 thus	 becomes	 part	 of	 the	world’s	most	
prestigious	network	for	ocean	science	and	conservation.	The	Pew	
Fellows	Program	has	 selected	9	Fellows	who	have	 completed	
marine	 conservation	 projects	 across	 the	 globe.	 Fellowships	 are	
funded	by	the	Pew	Charitable	Trusts	and	administered	by	the	Pew	
Institute	for	Ocean	Science.
	 Dr.	 Primavera	 organized	 a	 Mangrove	 Education	 Seminar	
Workshop	on	1-5	May	005	for		teachers	from	secondary	and	
tertiary	 schools	 in	 Panay	 and	 Guimaras,	 in	 collaboration	 with	
the	 Department	 of	 Education	 and	 the	 Commission	 on	 Higher	
Education.	 The	 seminar-workshop	 included	 various	 lectures	
about	mangroves	 and	 discussed	ways	 to	 incorporate	mangrove	
awareness	and	conservation	in	the	formal	education	system	in	the	
Philippines.	The	teachers	also	visited	mangrove	sites	in	Aklan.
Dr. JHP, the ecologist and 
teacher—equally at home 
in the mangroves as in the 
conference room
Dr. Josette Biyo lectures during the Mangrove Education Seminar-Workshop, 
1-5 May 2005
	 Dr.	 Primavera	 and	 coauthors	
Dr.	 Resurreccion	 Sadaba,	 Junemie	
Lebata,	 and	 Jon	 Altamirano	 won	 the	
Outstanding	Book	Award	for	Handbook 
of Mangroves in the Philippines—
Panay,	 published	 by	 the	 SEAFDEC	
Aquaculture	 Department	 with	 funds	
from	the	UNESCO	Jakarta	Office.	This	
book	has	launched	a	thousand	praises.
Dr. Jurgenne Primavera and 
Dr. Resurreccion Sadaba, receive 
the Outstanding Book Award 
from the National Academy of 
Science and Technology, Manila 
Hotel, 14 July 2005
6	 SEAFDEC Aquacul ture Department 
SEAFDEC / AQD at 32
Research Division Head WG Yap talks 
about the research accomplishments of 
the first AQD Chief, Dean Domiciano K. 
Villaluz Sr., and gives an overview of the 




Stakeholders get free AQD manuals and books, 7 July
150 Gifts for AQD Stakeholders
AQD Chief Dr. Rolando Platon welcomes all to the AQD 
Anniversary, 8 July
Anniversary Program
Sustainable Shrimp Culture 
Chris	Mitchum	Ganancial











































































































Binangonan Freshwater Station 
celebrates its 29th anniversary, 1 Aug
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SEAFDEC / AQD at 32: Speaker Jose de Venecia visits AQD
AQD breaks ground for the shrimp broodstock facility at Tigbauan
Speaker JDV graced the closing ceremony of the RTC on stock enhancement
Speaker	 Jose	 De	 Venecia	 Jr.	 visited	 SEAFDEC/AQD	 on	 the	
occasion	 of	 its	 nd	 anniversary.	AQD	 Chief	 RR	 Platon	 gave	
him	 a	 tour	 of	 facilities.	 The	 Speaker	was	 an	 interested	 learner	
who	 asked	 many	 questions	 (and	 answered	 many	 others	 from	
interviewers).	He	expressed	appreciation	for	AQD’s	R&D	work	
and	pledged	moral	and	financial	support	for	new	initiatives,	such	
as	the	new	facility	for	shrimp	broodstock. Speaker Jose De 
Venecia, Jr., Iloilo 
First District 
Representative 
Janette Garin, and 
company go on 





	 At	 the	 closing	 ceremony	
for	 the	 Regional	 Technical	
Consultation	 on	 Stock	
Enhancement,	 JDV	 told	
everyone	 how	 his	 family	




The Speaker also expressed 
appreciation for FishWorld
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SEAFDEC / AQD at 32: Aquaculture Week 2005
Shyne Marie Tanghal, 15 yrs old, 
Colegio del Sagrado Corazon de Jesus 
First	Prize	Winner
aquaculture is important to the lives of Filipinos
July	 005	 was	 FishWorld’s	 fifth	 anniversary	 and	 Aquaculture	
Week’s	Year	 10.	 From	 5	 to	 9	 July,	 some	 90	 pupils	 and	 6	
teachers	 from	 16	 elementary	 schools	 joined	 four	 contests,	 and	
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SEAFDEC/AQD responds to the Philippines
The	 Southeast	 Asian	 Fisheries	 Development	 Center	(SEAFDEC)	is	a	regional	 treaty	organization	established	in	
December	1967	to	promote	fisheries	development	in	the	region.	
The	 Member	 Countries	 are	 Brunei	 Darussalam,	 Cambodia,	
Indonesia,	 Japan,	 Lao	 PDR,	 Malaysia,	 Myanmar,	 Philippines,	
Singapore,	Thailand,	 and	Vietnam.	The	 policy-making	 body	 of	
SEAFDEC	is	the	Council	of	Directors,	made	up	of	representatives	
of	the	Member	Countries.


























The	Aquaculture	 Department	 in	 the	 Philippines	maintains	 four	
stations:	the	Tigbauan	Main	Station	and	Dumangas	Brackishwater	
Station	in	Iloilo;	the	Igang	Marine	Station	in	Guimaras;	and	the	
Binangonan	Freshwater	Station	in	Rizal.
•
•
•
•
•
•
•
Tigbauan	Main	Station
Dumangas	Brackishwater	Station
Igang	Marine	Station
Binangonan	Freshwater	Station
Tigbauan	Main	Station
